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rival forces, but happily these were being built as important main lines and not as 


Heavy Railway Work Along the Des oe 


Chutes River, in Oregon. 
That part of the State of Oregon 
east of the great range of the 


which lies 
Cascade Moun- 


avoided. The question of the respective rights 
of the two companies was submitted to the courts, 
and as a result of the decision the Des Chutes 


Ry. will make use of two stretches of the Oregon 


local lines Practically all the 
are parts of the 
ception of the 


along the 


railways shown 


Harriman system, with the ex 
Spokane, Portland & Seattle Ry 


north bank of the Col 


imbi 


tains is practically devoid of 
cation, but two important 
titive now 
there 


railway communi- 
directly 
and it appears 
amount of 
this region 


Trunk Ry., one 12 miles and the other 20 miles 
compe- in length. The fact that one of 
found it necessary to make 
right-of-way of the other line 


which belongs to the Hill 
connection for the 
River to 

The 


ceptionally 


system and f 
and 


built 
will be a 
work 
during the next few years. 
The part of the state consists of a 
tableland or plateau at an elevation of about 3,000 
ft. above sea level, or 2,850 ft. 
if the Columbia River at 
the mouth of the 


two rival lines Hill line up the 


Des 


lines are 
that 
construction 


being central 


Des Chutes 


joint use of the 
indicates the diffi 
culties of location along this river. 
view showing the two railways at a 
Free Bridge, in the lower part 
Des Chutes Ry. is on the 
Trunk Ry. on the left. 


Oregon 
probable large 


within 


River is said to have 
railway Fig. 1 is a flow. The 


point 
of the river; the 
and the Oregon 


uniform availabl water- 
near power at 
RP., 


drainage 


Fur. 


its various falls is estimated at {00,000 
that of the other 
area total up to 


central while streams in its 


1,115,000 
the railway will 


right brings the 


above the level The construction of reduce 
these about 
760,000 and 925,000 HP 
Chutes River. It is flank- At three 
ed by mountain ranges, lower 
and the Range the 

forms a complete barrier 


against railway 


amounts to 
Des 
points on the 
part of the river 


Cascade two 


railways have 


raised their grades so as 
to permit of the building 
part of three dams, at 

140,000 HP. 
developed: (1) the 
(140 ft. 
high above the river, 67,- 
000 HP.), two miles from 
some the 


access 
from the western 
of the state. A 
part of the 
available 


which 
large about 
plateau is be 
for agricultural 
development, and ex- 
tensive irrigation works 


can 


Moody’s Dam 


are in progress at 
The 
the northern 
towards the 


river's 
drainage of the U. 


mouth; (2) 
S. Government 
Dam (100 ft. high, 46,000 
HP.), 20 miles up the 
river; and (3) the 
Dam of the _ Interior 
Development Co. (60 ft 
high, 27,000 HP.), 40 
miles up the river. 


points. 
portion is 
Columbia 
that of the south- 
portion is 
California, with streams 
flowing to the Klamath 
Lake district; to the east 
there Malheur are 
both The minimum 
great a ps =F — : . eee ie : of the river at these 
—- - - = - dam about 5,000 

THE PARALLEL LINES OF THE DES CHUTES RY. AND THE OREGON TRUNK sec.-ft., as shown by 
RY. IN THE CANYON OF THE DES CHUTES RIVER; OREGON. the 


Bakowski, Bend, Ore.) of the U. S. Geological 


si 


River: Sherars 


west towards 


These 


are the shown in 


Fig. 3. 
and Owyhee rivers, discharge 
tributaries of the 
River. 
Available 

this very 

few, owing to the abrupt 

and largely unbroken 

character of the while the 
shut off entirely by the 
means of access are mainly by 


Snake sites is 
routes to 
tableland are 


water-supply papers 


(Copyright by B, B. 
Survey. 
Creek, the railway 


necessitate the use of 


Between this 


faces, west side is A pro- 
range. The jected southern and eastern extensions is shown 
way of the Des in Fig. 2. Eventually there will be an import- 
Chutes River valley from the north, the ant line north and south, paralleling the existing 
math River valley from the south, and the lines on the west side of the range which 
Malheur River valley from the east. part of the route between San Francisco and 

At the present time two railways are building Portland. Undoubtedly, there will be at 
southward from the Columbia River up the val- least main line across the state 
ley of the Des Chutes River, much of the work A main line of the Oregon Ry. & Navigation 
being in a narrow and winding canyon, involv- Co. extends across the northeast corner of the 
ing heavy construction. These are the Des from the Columbia River to the Snake 
Chutes Ry., of the Harriman system, and the and on the south the Southern Pacific 
Oregon Trunk Ry. of the Hill system. The Ry. has pushed a line up from California into the 
former keeps entirely to the east side of the Kalmath Lake district. It will be seen that three 
canyon. The latter keeps mainly to the west short lines south from the Columbia on the 
side, but crosses twice to the east side in order River, each following a river valley, but these Des Chutes, near the east 
to avoid heavy construction and to shorten the do not reach the tableland, and they have such the Des Chutes River 
distance. During early stages of the work, the steep and other unfavorable features about 106 miles east of 
interference between the two lines more than that they cannot be used 9s parts of main lines. west The 
once threatened to result in physical encounters The lines up the Des ~ river 


dam and 
struction will 
pipe lines for power development. 
ment of irrigation 


form for 


map of the two lines and some of the last 


Trout con- 


Cascade flumes or 
The develop- 
Kla will reduce the flow available 
power, but it is estimated that allowing for 
reductions to railway construction and irri- 
gation work there will be available about 430,000 
HP. on the Des Chutes 630,000 HP 


on this river and 


due 
also, 
one eastward 


River, and 


its tributaries. 
state The Des Chutes Ry. 
River, The Des Chutes Ry., which is being built in the 
interests of the & Navigation Co., 
commences by a junction with this company’s line 
south bank of the Columbia 
side of the 
This point is 
and 327 
railway lies 
for about S85 


Oregon Ry. 
extend River at 
mouth of 
(Fig. 3). 
grades Portland miles 
of Spokane. 


bank of the 


along the 


River, however, are east and 


miles 
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then turns east up the valley of Trout 
Creek, crossing this stream. It then rises 
sut of the valley to the elevated plateau 
following a course” generally southward to 
Madras (100 miles) and Redmond (130 miles). 
For about 12 miles north of the Trout Creek 
crossing there was a dispute with the parallel 
Oregon Trunk Ry. as to the ownership of the 
location, but this has been made a joint line 


since May, 1910 A profile of the line is given 
in Fig. 3. The elevations above sea level are 
s follows: 162 ft. at the Des Chutes junction; 


1255 ft. at the Trout Creek crossing, 2,440 ft. at 
Madras (200 ft. above the town), and 3,000 ft. 
it Redmond. 

In the canyon of the Des Chutes River, the line 
follows the windings of the stream very closely, 
and it is kept a little above the level of flood 
water in the river. Figs. 4 to 7 show the char- 
acter of the work encountered. The maximum 
grade here is 0.8%, but this grade is practically 
ontinuous for a considerable proportion of the 
distance. The curvature amounts to 9,860°, the 
sharpest curves being 12%°, while curves of 10 
and over aggregate about 820°. The curves are 
spiraled according to the standard system for the 
Harriman lines, compounding each 30 ft. up to 
the main curve; this was described very fully 
in our issue of Oct, 28, 1909 The compensation 
of grades for curves, with a maximum grade of 
1.5; on tangent, is 0.055% per degree up to 6 
O045 7 per degree up to S%°, and 0.050% per de- 
gree up to 10°. No reduction of grade is made 
n the tunnels. 

At the three dam sites mentioned above, the 
location is on a supported grade of 0.8%. On 
the 16.5 miles of 1.50% supported grade between 
Trout Creek and Madras (see Fig. 3), the tribu- 
tary drainage of Trout Creek (which is followed) 
and breaks through the rim rock in two places 
where the grade is kept just above high water, 
giving a little slack grade just before reaching 
each break. This divides the grade as follows: from 
Summit, near Madras, 1.5% for 3.5 miles, then 
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iE RA I REE Ea OI RI FIG. 2. MAP OF EASTERN OREGON, SHOWING THE RELATION OF THE RAILWAYS NOW 
7? SiackK;, the ~ es eC ee ne im-rock 


cieainn: ‘Ses -t::aendthians al eben the eed tenian BEING BUILT UP THE DES CHUTES RIVER TO THE EXISTING RAILWAYS AND THE GREAT 
ries re ee ae CENTRAL PLAYEAU. 

what over 100 ft. above the drainage. <A view 

on this part of the line is shown in Fig. 8S. At There are five tunnels along the river, from 150 of the line is the only grade (0.5%) against 

the second break, 2.86 ft. of slack grade is in ft. to 1,175 ft. in length. After crossing Trout northbound traffic. 

troduced to keep the grade above high water of Creek by a steel viaduct 540 ft. long and about Near Madras, the line crosses Willow Creek 


drainage. Soon after leaving the second rim- 400 ft. above the 


water, there is a continuous 
rock break the 1.5% grade is supported about climb by a 


grade of 1.5% to Madras, with a 
100 ft. above the drainage and continues above large proportion of curved track ranging from 


it until after crossing Trout Creek 100 ft. above 4° to 10°. There is one 500-ft. tunnel on this 
water, the last stretch of 1.50 grade being seven grade. Between Madras and Redmond _ the 
miles long. At the two points where slack grade maximum grades are 0.5% northbound and 1% 


is introduced stations have been established, southbound, with considerably less curvature, 


naking the slack grade specially acceptable. most of the curves being under 4°. On this part 
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Profile; Des Chutes Railway 


FIG. 3. MAP AND PART PROFILE OF THE TWO RAILWAYS NOW BEING BUILT UP THE DES 
CHUTES RIVER TO THE CENTRAL PLATEAU OF onenge 
* 


by a steel viaduct 1,050 ft. long, about 250 ft. 
above the water, and 200 ft. above the Oregon 
Trunk Ry., which it crosses. The location is 
shown by the dotted line in Fig. 9, and the de- 
sign of the structure is shown in Fig. 10. The 
Trout Creek Viaduct has four tower spans of 
140 ft., and seven girder spans, while at each 
end is a single-bent between the abutment and 
first tower. The maxi 
mum height is SO ft. from 
top of pedestal. Owing 
to the steep slope of the 
ground transverse:iy to 
the bridge at the west 
side of the valley two of 
the bents have one leg 
very much longer than 
the other, as shown in 
Fig, 11. Before reaching 
Redmond there is a 
ooo-ft. bridge over 
Crooked River, having a 
height of about 350 ft. 


a 
vt gg ell above the water, but this 
will be built by the 


£ Oregon Trunk Ry. The 

% bridges are designed for 

a loading of two 395,- 

OUO-Ib. compound consolidation locomotives 

2:8:0), followed by a net load of 5,000 Ibs. per 
ft. of track. 


Along the Des Chutes River, the excavation is 
mainly in hard voleanic rock, much of which re- 
quires blasting in advance of the steam shovels. 
In fact, out of 2,500,000 cu. yds. of excavation 
for the cuts, only 300,000 cu. yds. are of material 
that can be handled without blasting. In ad- 
dition, there will be about 400,000 yds. of rock 
and the same amount of earth borrowed for fill- 
ing. The tunnels are in basaltic rock of varying 
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hardness. They are driven by hand drills, being 
too difficult of access to make it economical to 
install power plants. The progress averages 100 
ft, per month at each heading. The tunnels are 
timbered, and future concrete lining is pro- 
posed, Small drainage openings in embankments 
up to 20 ft. high are formed by corrugated metal 
pipe culverts 24 ins. and 32 ins. diameter. Con- 
crete arches will be used for culverts up to 20 
ft. span, but during construction timber struc- 
tures are provided for these openings. 
Construction plant and material was delivered at 
points along the Shaniko branch of the Oregon 
Ry. & Navigation Co., which practically parallels 
the Des Chutes; it was hauled across country to 
the latter canyon and then lowered to the level 
f the new line by skidways or hauled down 
wagon roads of 20% grade, built along the side 
of the canyon at considerable expense. 

The width of the roadbed is 14 ft. on banks 
and 16 ft. in cuts, the tunnels are 17 ft. wide in 


Willow Creek have been placed with the Ame1 
can Bridge Co. The tracklaying is done by the 
railway company, which also builds its trestles 
and timber structures 


The Oregon Trunk Ry. 

The Oregon Trunk Ry. is being built in 
interests of the Hill System From a connection 
With the Spokane, Portland & Seattle Ry., re- 
cently built along the north bank of the Colum 
bia River (Eng. News, Feb. 13, 1905), it wil 
cross the river at Celilo about four miles west 
of the mouth of the Des Chutes River (114 miles 
from Portland and 260 miles from Spokane), 


and then enter the canyon of the latter river 
It follows the west bank for about 75 miles, ex- 


cept for about one mile at Sherars Bridge (where 
it crosses to the east side and back again to 
avoid heavy tunneling and to decrease the dis- 


tance). The location is shown in Fig. 


At about 75 miles from Celilo the line crosses 


( ek nyon_ it s 1 Ther 3s a large 
proportion o rvatur rut irpest urves 
ire 6 \long the De t River lere will 
e six tunnels, h three additional nnels later 
» Shorten the er el lime rl e are ron 
Zur ft SOW) in net 

Phe ¢ imbia River bridge b 0 On 
ft. long, including ve he ha five 
ta tt de K plete eirde Spal l at t LW 
span, one $20-ft. through truss, six through truss 
spans of 230 1 nd 16 deck plate girder spans 

102 ft. The Des Chutes River will be crossed 
twice near Sheratr Bridge by bridges having one 
through truss span of 1G0-ft ind three 75-ft. 
leck plate girders; the ridge t the third 


crossing of this river will have 


Timber trestles aggregate only about a mile in 
length, and these will be filled iter Timber 
structures ire used for the larger drainage 
openings, but permanent concrets irched cul- 





Fig. 4. Mile 32, Looking North. 





Fig. 6. Mile 57 1-2, Looking North. 
VIEWS ALONG THE DES CHUTES RY. IN THE DES CHUTES RIVER CANYON, OREGON. 


the clear, and have a center height of 24 ft. from 
the subgrade, or 22 ft. 6 ins. from base of rail 
The track is laid with 7T5-lb. rails of the stand- 
ird section of the Harriman Lines, on untreated 
ties 7x Sins., 8 ft. long. Flat-bottom shouldered 
tie-plates are used on curves. By the middle of 
May, 1910, about 75 miles had been graded, 20 
miles of the track laid, and two of the tunnels 
completed. It is expected to have the line in 
operation as far as Madras by November. The 
average cost of the line, including tunneling and 
bridging, is estimated at $45,000 per mile; along 
the Des Chutes River, however, the cost is about 
S60,000 per mile. 

The line is being built by the Des Chutes Ry 
Co., a subsidiary of the Oregon Ry. & Naviga- 
tion Co. Mr. Geo. W. Boschke is Chief Engineer, 
and the work is divided into 12 residencies. The 
general contract is held by John Twohy, of 
Spokane, Wash. About 3,500 men and five steam 
shovels are now at work. The contract for the 
large steel bridges over the Trout Creek and 


again to the east bank and follows this for 12 
miles to Trout Creek. This location was in dis- 
pute with the Des Chutes Ry., but the question 
of the rights of the two roads has been settled 
by the courts in favor of the Oregon Trunk Ry.. 
and an agreement has been made by which the 
former line will have joint use of the latter's 
track, as above noted. Crossing Trout Creek 
the line continues along the east bank of the 
Des Chutes River to Willow Creek, and foilows 
the latter, gradually rising out of the canyon to 
the elevated plateau which it reaches at Madras 
(111 miles), at which point the line is 200 ft 
lower than the Des Chutes Ry. It crosses Wil- 
low Creek here and will run thence to Bend, 150 
miles from Celilo, and south to the Klamath 
Lake district in the southern part of the state. 
Extensions eastward and southward are pro- 
jected, to open up a great area of central and 
southern Oregon which at present has no rail- 
way facilities 

The maximum grade is 0.06% for 95 miles 


ig. 5. Mile 35, Looking South. 





Fig. 7. Mile 73.2, Looking South. 


verts are provided for later, excepting that the 
smaller culverts on about ten miles of the line 
are of corrugated metal pipe, 18 ins, to 5 ft 
diameter. 

Along the Des Chutes River the work is largely 
n hard voleanic rock, alternating with talus 
Slopes or with comparatively level land. A view 
of a difficult stretch of work, with a piece of 
roadbed commenced is shown in Fig. 12 The 
grade is kept well above the flood level of the 
river. All the tunnel work is being done by 
hand drills. Construction material and supplies 
were brought by rail from Des Chutes (on the 
Oregon Ry. & Navigation Co.’s line); also by 
wagon from Dufur, the end of a branch line 
west of the Des Chutes River, and from 
Shaniko, the end of a branch line east of that 
river. From Celilo to Madras there will be about 
6,000,000 cu. yds. of excavation in the cuts, and 
1,000,000 cu. yds. of additional borrow for the 


fills Half of this work is solid ro 





and the 
balance loose rock and hard pan The width 
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ff roadbed is 1S ft. and 16 ft. on earth and rock 
banks, 24 ft. and 20 ft. in earth and rock cuts. 
The tunnels are 16 ft, wide in the clear, with a 
center height of 23 ft 


The track is laid with 90-lb. rails of the Am. 


above the base of rail. 


Soc, C. E. section, with tie-plates on all ties 
m curves and short tangents Up to the end 
of June, 1910, about SO”) of the line had been 
graded, but no track laid. It is expected to have 
the line completed to Madras by December 

The line is being built by the Oregon Trunk 
Ry., an independent company (but in the in- 
terests of the Hill John F. 
Stevens, M. Am. Soc. C. E., is President; Mr. G 
A. Kyle, Assoc M. Am. Soc. C. E., is Vice-Presi- 
dent and Manager, and Mr. Ralph Budd is Chief 
KE There are four district engineers and 


138 residencies of 7 to S miles in length The 


System) Mr 





igineer. 


work from Celilo to 
Wash., 
who have about 4,500 men and two steam shovels 


general contractors for the 


Madras are Porter Brothers, of Spokane, 
at work. The contract for the substructure of 
the Columbia River bridge has been let to the 
same firm, but the contracts for the three bridges 
over the Des Chutes River and the superstruc- 
ture of the Columbia River bridge have not been 
let. The tracklaying will probably be done by 
Porter Brothers 

The contract for the Madras to 
send, a distance of 47 miles, has been awarded 
to H. C. Henry, of Seattle, Wash. The work is 
very light compared with that of the line be- 
Madras. 
teel arch bridge across. the Crooked 
350 ft. span and 350 ft. high, and_ the 
location of this is shown in Fig. 13. On the 
remainder of the line there are scarcely any 
After the line reaches Madras it passes 
through a farming country. From the 
Crooked River to Bend, 25 miles, the land is 
under irrigation by the Des Chutes Irrigation & 
Power Co A distri 


engineers are on the last piece of line 


work from 


tween Celilo and There wil! be a 


tiver 


bridges. 


good 


engineer and six resident 





The Harbors of Great Britain, with Some 
Reference to Those of North Europe 
and North America.” 


By J. V. NIMMO,7 M. Can. So C. E 
The author proposes in the following paper to 
attempt to study very briefly and in general 
principles only, the Great Britain 
as they exist to-day, and still more briefly and 
by way of comparison, those of Northern Europe 


harbors of 


The essential constituents of a harbor are: 

1. An entrance, so protected either naturally 
or artificially that vessels can enter the har- 
bor in any state of the weather. 

2. Facilities for berthing vessels, i. e., the pro- 


vision of accommodation where they can lie while 





Fig. 8. View at Mile 85.3, Des Chutes Ry. 


(The line is supported 100 ft. above drainage level.) 


arrying out the operations of transferring car- 
go from ship to railway or road wagon, and 
, and protected anchorage, i. e., facil- 
ities for mooring the vessels so that they can tie 
in safety awaiting their berths or undergoing re- 


vice versa 


pairs, etc. 

In general harbors may be classified as: 

1. Fluvial, i. e., harbors constructed on the 
banks of a river which can be entered safely in 
any state of weather, either because of natura! 
advantages (e. g., the St. Lawrence River), or 





FiG.. 9: 


LOCATION OF THE WILLOW CREEK VIADUCT OF THE DES CHUTES RY., OREGON. 


(The Oregon Trunk Ry. passes under the viaduct, following up the valley.) 


and North 
tion whereby the harbors are administered; to 


America; to touch on the organiza- 


deduce some of the main principles which under 
lie their design: to point out some of their chief 
deficiencies; and to suggest the lines on which it 
seems to him improvement might best be carried 
ont. 








*A memorandum prepared for the Sociological Society 
of Great Britain at the request of the Secretary 
*Division En er, Canadian Northern Railway, Lyt- 





ton, B. C, 


because of artificial] protection (e. g., the Tyne). 

2. Formed on sea inlets, for example, Halifax, 
N. S.; Southampton; Sydney, Australia, etc. 

3. Entirely artificial, as Manchester, Seaham 
Harbor, Le Havre. 

The design of harbors is to a large extent de- 
pendent on the trade for which they are intended. 
The question of entrance provision for the moor- 
ing of vessels, and to some extent the arrange- 


ment of the quay are common to all, but modifi- 


cation of details in the berths are introduced for 
special cargoes, e. g., for coal, ores, etc., and the 
arrangement of the quay itself differs materially 
for different kinds of business. Again, the design 
is affected by the mode in which the cargo is 
brought to and taken from the ocean-going ves- 
sels, whether by road, railway or barge. 


The Harbors of Great Britain. 

We will now briefly consider the harbors of 
Great Britain, treating the question under the 
two heads (a) Entrance; (b) Inner Dock, which 
includes berthing and mooring facilities: 

THE ENTRANCE.—Nearly all the British har- 
bors of consequence are situated on rivers which 
in many cases man has converted from what was 
originally often little better than a stream into 
a mighty channel, two of the most striking in- 
stances being Liverpool and Glasgow. This is 
a question of dredging and river training, and 
is one which is both well understood and carried 
out. It is the only instance in harbor work where 
the work done to-day will beyond all doubt help 
the needs of to-morrow, for the deeper one 
dredges the channel the nearer perfection does it 
become. There are, however, river mouths so 
exposed as to require the construction of mas- 
sive piers to protect them from heavy seas in or- 
der to make the approach possible in bad 
weather, the River Tyne being a good instance. 
And again there are harbors which, 
special circumstances, 


owing to 
been constructed 
where there are no natural advantages whatever, 
two such being Dover and Seaham harbor. Here 
piers were constructed right into the sea itself, 
leaving a protected opening of sufficient width 
to allow vessels to pass through even in rough 
weather, and giving quiet water inside, so that 
the inner harbor, which was carved out of the 
solid land, or built upon what was _ originally 
beach could be easily and safely entered. 

THE INNER DOCK.—Now having entered the 
river, or sea inlet, our ship requires a place where 


have 


she can unload her cargo or take on a fresh one. 
In some ports such berths are constructed along 
the river bank itself. In fact, in most of our Brit- 
ish ports some of the shipping is handled in this 
manner, notably in London and Glasgow; but 
chiefly this is confined to coast shipping, and 
where the freight is handled by horse wagon in- 
stead of railway. More frequently, at least for 
ocean-going steamers, inner docks are provided, 
which are really ponds of the required depth, to 
Which the vessel proceeds through a more or less 
narrow entrance, sometimes protected by gates 
and sometimes not. The purpose of the gates is 
to keep the water in the inner dock at a contin- 
uous level, where the river or other outside water 
area has a high tidal rise. If it is desired that 
the dock should be entered at any stage of the 
tide, then instead of a single pair of gates there 
must be two pairs, separated by more than a 
ship’s length, thus forming a lock. 

The inner dock is generally of a rectangular 
shape, more or less square. As a rule, the ves- 
lie against the walls, which form the sides 
of the dock, parallel to which are the railway 
and train tracks and transshipment sheds; but 
in some cases, as in Liverpool and Tilbury, piers 
jutting out into the main dock area form the 
berths; and on these piers are placed the railway 
and crane tracks and the sheds. The writer has 
never been able to form a proper explanation 
as to why these older inner docks are so square 
in shape, but believes it to have been due par- 
tially to the comparatively large area required 
for manoeuvring the sailing vessels (for which 
these old docks were built) to and from the 
berth, partially to the fact that sailing vessels 
would lie up for considerable periods between 
voyages and require room in the middle of the 
dock for that purpose, and partly, perhaps, to 
the original idea that the wet dock (as it is 
called in contra-distinction to the dry dock for 
repairing purposes), should be a kind of inland 
lake or area of water. This latter idea can be 
traced in the unit still commonly used in Great 
Britain whereby docks are compared, namely, the 
acre. 

It is now being recognized, however, that since 
the modern steamer is too expensive a machine 
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idle 
laying-up acconimodation is a secondary consid- 
eration, whereas the provision of the maximum 
berthing accommodation possible, 1. e, quay 
feature, and only so 
much open water area is required as is absolutely 
necessary to manoeuvre vessels to and from the 


to allow a moment longer than is necessary, 


frontage, is the governing 


berths with the least amount of laying-up area 
that is practicable. Hence, in the more modern 
docks one finds the berths are formed by piers 


jutting out into the main deck, or by long nar- 





in many of the main ports is in 


Hardly a single one of these 


condition. 


older ports has ade- 


poor 
quate or well-equipped 
communication with the 
which easily kept 


marshalling yards, or 


transshipment sheds, 
continuously open. 

instance of 
the 


companies to 


can be 

Liverpoo!] is an 
track 
ous 


The 
vari- 


such failure. 


leading from yards of the 


railway 


main 
the carried 
along the roadway, which is often crowded with 
vehicular traffic. This track is but little used, 
and the great bulk of the tratne is transferred to 


berths is 











not for the present purpose deal any further with 


such special docks Attention might be drawn, 


however, to the grain trade, which is carried on 
in almost every port of moment, and which ne- 
cessitates the installation of novable bucket 
conveyors, which can be lowered into the ship's 
hold, and which transfer the grain to a system 


of belt conveyors connected with the 
Another feature 


storage bins. 


which introduces a variety in 


the design of docks is the supplying and distrib 


uting of the freight by means of inland naviga- 


row docks, as at Manchester, and the new docks and from the railway yards or the various stor- tion For example, Hull and Hamburg are the 
at Avonmouth and Swansea. age warehouses, by horse wagon. As a contrast termini of two extensive and intricate systems 
With a general or mixed cargo very little can to this, attention is drawn to Tilbury Docks, f inland water navigatio1 It has usually been 
be put direct into wagons for the final destina- Which, although some 25 years old, are farther the custom to transfer such cargo direct from 
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FIG. 10. THE WILLOW CREEK VIADUCT, DES CHUTES RY. 
tion, nor is there much which can be put direct advanced than most other docks in the Kingdom barge to ship and vice versa without landing th 
from the wagon to ship hold. Hence arises the from the point of view of railway yards and ac- freight on the quays at all, and one frequently 
need for the transshipment shed parallel to the commodation, probably because the engineer de- 


verth, and not far from the quay edge. Into this 
freight is unloaded from wagon or ship and 
sorted for its final destination, whether that be 
ship or wagon. This shed also answers as a kind 


of temporary store where freight is collected to 


wait for the ship, or is hurriedly thrown out of 
the hold to await the railway wagon. In Eu- 
rope it is almost universal to find wharf cranes 


for unloading and loading the ship, of light ca- 
pacity but quick action. Where railway tracks 
exist between the quay side and the shed, these 
cranes run on special tracks and are so arranged 
that wagons and can pass under- 
neath them; but where no such quay-front track 
exists, as at Liverpool, they are placed on the 
shed roof. Transshipment sheds are of one or 
more stories, and vary in construction from the 


locomotives 


flimsiest wooden structure to the most modern 
reinforced-concrete building. 
To distribute the freight to the various final 


destinations, and per contra to collect it from the 
inland shipping centers for the ship, good railway 
communication is a primary necessity in a mod- 


ern harbor. Hence we find that railway tracks 
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ire constructed either behind or in front of the 
transshipment sheds, and sometimes both behind 
and in front; and these tracks are led to large 
railway yards where the trains are made up for 
dispatching, or are broken up on arrival from 
inland points and the cars sorted for the various 
berths. Sometimes there are small subsidiary 
yards close to the sheds where any minor sorting 
of the wagons can be carried out. The old har- 
bors, however, existed before railways, or at any 
rate before the possibilities of the modern traf- 
fic development were realized, and railway con- 
nection has had to be made over valuable prop- 
erty, and in consequence railway cOmmunication 


signing it had a large area of virgin territory to 
work on, and was not hampered by any restric- 
tions as to land or buildings. From the point of 


view of track arrangements at the berths them- 


selves and carefully designed transshipment 
sheds, Manchester is perhaps the best equipped 
of modern harbors in Great Britain. 


Mooring facilities 


the river or outer harbor, or 


are provided either’ in 
in the middle of the 
water area of the inner dock, but, as already ex- 
plained, this feature not to-day the 
it had in times. 

So far we have treated only of ports handling 
a general cargo, and these the most impor- 
tant in the Kingdom. But there are ports 
which handle a particular kind of cargo only, 
and others which have a large specialized trade 
in addition to the general cargo, e. g., the South 
Wales and North of England ports, where coal! is 


has impor- 


tance olden 


are 


many 


the main business. This has been already re- 
ferred to in the earlier part of the paper. The 
difference between such ports and those which 


are intended for a general cargo lies chiefly in the 
special 


arrangements for loading and unloading 


t. 
I 
i 


sees at Hull a vessel lying at right angles to the 


quay front with its bow or stern forming the 
Only connection with the quay, thus giving am- 
ple water room for barges on each side of it. But 


apparently the economies to be gained by the use 
of a transshipment shed 
recognized here also. 
ent much of the cargo is 
near the berth of the ship for 
tended, where it in the 
till its the sship’s 


are making themselves 
Indeed in London at pres- 
barge unloaded at or 
which it is in- 
transshipment 


hold is 


lies shed 


place in ready to re- 


ceive it, and conversely with cargo which is to 
be distributed by barges. In Hamburg there 
has recently been constructed a transshipment 
shed on piles which has openings in the floor 


through which the contents of barges with cargo 


from the ocean vessel are unloaded into the shed 


The goods are there sorted ready to be passed 
later on through the same floor openings into 
the inland navigation barges, and vice versa. 


The Harbors of Northern Continental Europe 


and North America. 


France has followed very closely the 


J main feat- 
ures of early British design; the inner locks are 
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. 11. THE TROUT CREEK VIADUCT, DES CHUTES RY. 
the cargo, in the absence of transshipment ‘sheds, large rectangular areas of water, almost square, 
and in the facilities provided for a cheaper con- generally entered by means of locks, with sin- 
struction of the sides of the dock, owing to the gle story storage sheds, having their floor at rail 
fact that ordinary perpendicular-faced walls are level, and with tracks behind and in front, the 
frequently not required. whole very solidly and permanently built. She 
In the case of coal, the loading is carried out has in fact adhered more rigorously even than 
either from the high-level staithes, using wagons England to many principles which are now be- 
with doors in the bottom, or by the use of hoists ing recognized as obsolete. There is, ndeed, 


which raise and tip the ordinary ten-ton wagon, 
and an intricate gravitation 
handling the full and empty trucks is installed; 
but the general principles of railway communica- 
tion and yard accommodation are much the 
as in the other harbors considered, and we 


system of lines for 


same 


need 


ittle to be learned as to 





iciples 


from French harbors, but much to be gained 

from their study from the point of view of en- 

gineering details, in which the French excel. 
On the other hand, in Germany the _ recent 


rapid and enormous development of her shipping 
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st or probiem forward in a mort 
ute f questions have been tackled 
Vith perhaps less regard to previous practice 
than was the case With France. We see in Ger- 


many designs better suited to modern require- 
nents than in either England or France, 
except in the most modern docks of the 
former. The two most modern and largest Ger- 
man ports are Bremerhaven and Hamburg, both 
ocated on rivers, one near the mouth and the 
Other a considerable distance inland. At Bre- 


merhaven the tidal rise calls for entrance locks 


to the docks, and the general arrangement of the 
docks is very similar to the modern English dock, 
such as at Avonmouth or Hull; but the method 
of construction is somewhat cheaper, and the rail- 
vay accommodation and transshipment sheds are 
splendid At Hamburg, however, there being no 
tidal rise, there are no dock gates, nor, indeed, 
ire there docks in the English sense of the word, 
but rather elonguied areas of water excavated 
from the flats alongside the river, bounded by 
quays arrying nagnificent shed and railway 
accommodation on what is virtually reclaimed 
land The difference between these two German 


viven full consideration; in fact, the fundamen- 
i! consideration (as it surely ought to be), which 
governed their deliberations, was how to trans 
fer freight quickly and cheaply from railway 
train to ship and vice versa; and only in so far 
v's it was a necessity for the attainment of this 
object, was the handling of the ship considered. 
It is only in comparatively recent times that 
the purely harbor engineer has developed in 
America. As a result, the shipping facilities are 
m the whole more crude than in Europe, but 
the cargo can be handled as quickly and as 
cheaply when the difference in labor costs is con- 
sidered, and at vastly less cost in original con 
struction. In contrast to this, one might point 
out incidentally that in Europe the harbor engi- 
neer existed before the railway engineer, and has 
always predominated, and even ignored the rail- 
Way man to some extent, and it is partially to 
this that the writer attributes the comparatively 
inferior traffic arrangements in the British har- 
bors. The American system consists, briefly, in 
constructing pier berths jutting out into the nat- 
ural harbor, or quay walls parallel to the shore 
line, with transshipment sheds running parallel 





FIG. 12. 


DIFFICULT WORK ON THE OREGON TRUNK RY. ALONG THE DES CHUTES RIVER; 


OREGON. 


1arbors is, indeed, rather striking, in so far as 
Bremerhaven is not unlike an English dock in its 
main design, while Hamburg is quite original, 
the mud flats on which the docks are built lend- 
ing themselves to a cheap form of construction 
Antwerp, the other Continental port of first 
magnitude, offers few original features, being de- 
signed more on French than German lines. It 
has both river quays and wet docks; and, al- 
though the former seem excellently planned and 


well provided with railways, they are not bein 


g 


extended, as it is found that there is a tendenc 


te 


for the river to deposit silt at the berths, making 
constant dredging necessary. 
In the United States and Canada we find a still 


e 


more striking illustration of a problem tackled 

Without regard to precedent and by means suited 

to the then demands, but by methods in which 

the saving of first cost is of the greatest im- 

portance Nature has, however, done so much 

in providing fully protected sea inlets, or large 
! d 


rivers, where the al rise is small, that man has 


had a comparatively easy problem in adapting 
them in shipping requirements. There has been, 
indeed, little to do except to construct the berth 


with the attendant transshipment sheds and rail 


way tracks; but inasmuch as the design of these 


has been generally carr‘ed out by the engineers 


of the railway companies whose approach to tide- 


water was often the cause of the development of 


the harbors, the railway side of the question was 


to the berth, behind which are the railway tracks 
leading to the sorting yards for each group of 
berths, from whi connection is made with the 
main yard. The tidal range being ‘small, and the 


natural protection generally adequate, there is in 





most cases little to do to the harbor proper ex- 
cept some dredging. 


Harbor Management. 

GREAT BRITAIN.—The ports of Great Britain 
are in general owned and managed by public 
bodies, especial] appointed for the purpose, 
such as the harbor trust at Liverpool and port 





authority at London; but in some harbors certain 
docks are privately owned by railway companies, 
and the river channel, and perhaps other docks, 
controlled by a publie body, and again in other 
eases the whole organization is privately owned 
and controlled, for example, Seaham Harbor, 
Bivthe, ete. 

FRANCE.—Hitherto the whole management, as 
well as construction of French docks and harbors 
has been centralized in the hands of the National 
Government at Pa 





There is a movement on 
foot to-day to place the management into the 
hands of local authorities, as is genera!ly done in 
Great Britain, and it would certainly seem as if 
the operating departments had In the past been 
kept too strictly separate from the engineering 
department, and the design of the docks carried 
out on too academic lines 


GERMANY.—The German harbors are gener- 
ally owned and operated by the local state, or 
the city, while the railways are in the hands 
either of the local state or the Imperial Govern- 
ment. That the result is fairly efficient speaks 
well for the German genius for organization, and 
their bureaucratic efficiency, but even here one 
can see that much could be gained by a compre- 
hensive study of the harbor question as a whole. 

AMERICA.—In the United States of America 
and in Canada, most of the principal harbors are 
managed by publicly elected bodies, although 
certain of the docks are owned and constructed 
by private interests. 


Fundamental Principles. 

Such being a brief description of things as they 
exist to-day, we will now endeavor to determine 
from these considerations what are the funda- 
mental principles which underlie this harbor 
question, and point out the deficiencies in our 
British harbor as they strike the author, and to 
briefly consider the remedies that may suggest 
themselves. 

It cannot be too strongly emphasized that, 
With the exception of a few particular instances, 
such as local fishing harbors, the harbor ques- 
tion cannot be considered without giving as much 
thought to the railway as to the ship. It is stul- 
tifying all initiative if, when economies revolu- 
tionizing the cargo steamer are introduced, when 
the means of rapidly, safely and cheaply bring 
ing the ship to her harbor berth are being con- 
tinuously improved, when the machinery for 
loading and unloading cargo to and from the 
hold is constantly being improved upon by the 
introduction of labor-saving devices, we find the 
means of transferring the cargo between ship 
and railway train so cumbersome and antiquated 
as to cost as much as if not more than the un 
loading of the ship itself. 

We may summarize the operations involved 


as follows: 


1. The bringing of the ship safely and speedily 
to her berth. 

2. The unloading of the cargo from the ship's 
hold, and placing it in the transshipment shed. 

*®. The sorting of the cargo in the transship- 
ment shed according to its inland destination, 
ete. 

+. The loading of the cargo onto the railway 
wagon. 

5. The rapid withdrawal of the loaded wagons, 
and the supplying of empty wagons in_ their 
place. 

6. The removal of the loaded wagons to the 
main yard, and there marshalling them into 
trains ready for their inland destination. And the 
reverse of all these operations for outgoing cargo. 

In the author’s opinion, it is not until this last 
point has been reached that the harbor problem 
may be said to be complete, and the question 
become purely ae railway. one. Sometimes 
(2) and (3) are carried out in one operation; the 
cargo is placed directly on wagons beside the 
ship, and the transshipment shed is not used. It 
is but a small portion of the general run of 
cargo, however, that can be so treated. 

Ass to (1), if nature provides either a wide 
river mouth with ample depth of water, or a 
well protected inlet of the sea, the harbor is 
well favored, and there is little further to do to 
comply with the requirements of this item; other- 
wise there is involved the construction of mass- 
ive piers, so that the harbor can be entered in 
any state of the weather; and, if a natural chan- 
nel of sufficient depth from the sea to the ship’s 
berth does not already exist, the dredging of 
such a channel will also come under this head. 
But these questions in their broad philosophy are 
simple and comparatively unchanging, and what 
is done to-day in reference to them may be 
considered as suitable, if not for all time, at any 
rate for a comparatively long period. 

(2) Having brought our ship into quiet waters, 
we must give her a berth. Here if nature pro- 
vides a large river or sea inlet with a small rise 
of tide, we have need for nothing but riverside 
berths, but where such advantages do not ex- 
ist we must carve basins out of the solid land, 
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‘he purpose of which is to provide as much quay 


frontage with as little waste of area as possible 


To distribute the freight to the various final des- 
tinations, and per collect it from the 
inland shipping center for the ship, good railway 


contra to 


ommunication is a primary necessity, hence: 
(3) Close to and parallel with the 
at her berth is required a transshipment 
shed of one or more stories, provided with labor 
saving devices rapidly the cargo, 
with (4) railway tracks in the rear, and in 
some cases in the front also, connecting directly 


ship when 


lying 


for handling 


and 


with the (5) small yards, to facilitate the rapid 
interchange of empty and loaded cars, and 
with (6) the main marshalling, dispatching and 


receiving yard by tracks which are free from in- 


terruption caused either by the crossing of rail- 


tracks or 
In what 


way highways. 


respects do British 


harbors fail to 
Chiefly, as before 
mentioned, in the poor railway arrangements, but 
the antiquated 
ultra 


comply with these features? 


ilso in arrangements in general, 


due to the permanent method of construc- 
which has provided structures impossible of 
without 


in itself, 


tion 
change demolition, an 


the 


operation costly 


involving loss of the first 


entire 


berths, which are as efficient for 


practical pur- 

poses as deep inland docks and much cheaper 
to construct 

Above all, the problem should be studied in the 

Same scientific manner as your society is advo- 


cating in the case of cities. Each 


its history and 
destination and 
ships that 


port 
development, 
the 

the 


must be 
studied 


the sources, 
handled, the 


separately, 
nature of 
frequent it, 


cargo 


condi- 


tions governing the railway approach, its geo- 
graphical position and relation to foreign coun- 
tries, other harbors and the inland cities; the 
cost of every operation involved in the work- 


ing of the port from the time the pilot 
boards the ship at the harbor mouth to the mo 


when 


ment the train, loaded with the ship's 
cargo for the in'and towns, leaves the main 
yard, Such costs should inelude the detailed 


cost of all operations, with standing supervision 


and capital charges added thereto, the results 
obtained from one port compared with those of 


another, and on the best data the 
onditions in other countries, a comparison made 
between conditions 
The 


such 


available of 


with us 
author confidently 
study the 


and those abroad. 


predicts as a result of 


discovery of methods of 


im- 





LOCATION 


OF THE STEEL ARCH BRIDGE OVER CROOKED RIVER; 


OREGON TRUNK RY. 


rhe bridge w have a span of 3o0 ft 

cost of construction, and necessitating the clos 
ing down of the dock for long periods of time 

It is often the proud boast of an English cor- 

poration that their docks are so solidly con- 

structed as to be indefinitely permanent. The 


author respectfully suggests that such an ideal 
proven a one. Nothing is 
more certain than that the methods of transpor- 
tation and land will be vastly dif- 
ferent thirty years hence from what they are to- 
day. 


has now been false 


both by sea 


What purpose can there be, then, in making 
the structures to be used so permanent that they 
can endure Should not the ideal be 
rather to make ‘structures sufficiently strong and 
durable to their immediate purpose, al- 
Ways keeping in mind that they will have to be 
deepened, widened, or rebuilt in, 
But 


forever? 
answer 


say, thirty 


years’ future 


time? this can only apply to 


extensions. What is te be done with the exist- 
ing condition? No wholesale improvement can 
be effected, but rather piecemeal; chiefly at the 
lines of improved railway communication, and 


improved transit sheds with labor-saving devices 
for facilitating the 
t shed 


transference of cargo be- 


tween With re- 


ship, 
gard to 


the 


and railway 
extensions it is that 
form of the development of 
natural resources rather than the construction 
of large artificial 


cars. 
suggested these 
take fuller 


areas of which idea 
the river 
might be 


riverside 


water; 
may be 
Humber, 
taken of 


illustrated by a 
where 
the 


reference to 
greater advantage 


opportunity to construct 


and a height of 350 f above the 


water.) 


proved efficiency 


undreamed of, 


and economy which are to-day 


and hundred- 


Which will repay a 


fold the cost of such investigation. 

Nothing strikes the intelligent visitor to our 
various harbors more than the divergency dis- 
played in the design where conditions are not 


unlike. For instance, with a similar class of 
business to handle, Liverpool has one_ story 
sheds, and Manchester sheds with several sto- 
ries; Liverpool has her sheds close to the quay 
edge with cranes on the roof; Manchester in her 
recent sheds has tracks between shed and quay 
edge, on which run high-legged cranes; in Great 
Britain, generally, the shed floor runs up from 
track level at the side of the shed nearest the 
ship to about 3 ft. 6 ins. above track, that is, to 
the level of the floor of the wagon at the side 


furthest away from the ship, or sometimes it is 


almost entirely at rail level, whereas in Germany, 


and in America, in 
the 
6 ins, above the track, 
platform outside the shed 
the shed. Again, 
square-shaped dock, 
trade, are 
pier construction, 

It is 
like uniformity in 
different 


otherwise very similar con- 
about 38 ft 
kind of 
sides of 
the 
catering for a 
modified form of the 
and so on 


impossible, of 


ditions, shed floor is uniformly 


there being a 


both 


still 


a Ors on 


some ports prefer 


while others, 
similar using a 


course, to have anything 
harbor practice, owing to the 
conditions that the different 
but there is an harbor prac- 


Great Britain of adequate uniformity of 


prevail in 
ports, absence in 


tice in 


suggestion to 


ideas such as exist to 
railway practice 
ing When one remem! 
common 


factor in all harbors, and tha speak 


in general terms, 


any ship may go to any har- 

bor, and any port must be prepared to receive 
any ship. 

All this involves the changing of the loca 


jealousy between our which at 
that 
the 
tice in one is kept 
the healthy 
to outstrip 


creased 


various ports, 


present leads to baser form of competition 


the prac- 
iother, 


exemplified in secrecy with 
the 
which 


other by 


which 
from 





ken of a into 
endeavor 


methods of in- 


rivalry leads to the 


each open 
efficiency. Perhaps no 


sensible person 


who possesses to any reasonable degree the 


faculty 
point of 
ligent, 
and a 


of looking at things from an impartial 


view would dispute that, given an intel- 


keen patriotic 
plentiful 
cial, the 
ways of 
object of but how far 
tions can be fulfilled to-day may 

In the the 


and forceful public opinion 


supply of the right kind of offi- 


nationalization of our 
Great Britain 


harbors and ra 
would be a most desirable 


these 


be questioned. 


attainment, condi- 


meantime, author suggests a 


com- 


promise, namely, that the management of the 
harbors be left as they are, but an advisory 


body of men of the highest standing be appointed 
by the Government whose business it shall be to 
study the question from every point of view and 
watch and advise the various authorities, 
without power to enforce 
power to enforce the 
required by them. 

would be 


a body 
but with 
information 


Suggestions, 
supply of all 
The 

public for 
would be no 


result of such ‘study 


made the use of all, and 


there information or knowledge 


gained by one port that would not be placed at 
the disposai of all. 
It must 


national 


not be lost that our 
national interest. 


efficiency is of vital 


sight of 


and of 


ports are 
assets Their 
and 
freater or 


success moment in a 
lesser degree to 


Nevertheless, 


every individual in 
the 
compared with 
merchandise is 
ports, of the 
ships use them, and of 
whom they are 
natural to 


the nation interest of the or- 


that of 
shippe a 


dinary citizen cannot be 
the merchant 


through the 


whose 


ship owners whose 
the railway 
Hence it 


corporate 


companies to 
terminals 
that 
senting these interests such as exist to-day c 
be expected 
the 


would be 


Suppose bodies repre- 
ould 
the 


much as 


to wisely manage the affairs of 


ports in interests of themselves, as 


in those of the nation 

On the whole these bodies have done well, but 
that something has been wanting is evident from 
the fact that no serious or official attempt has 
ever been made by them as a whole or by their 


fficials to get together and discuss the 


question 


in its broader outlook in the way the author 


Suggests should be done by a government com 
mission. In case it 


should be 


discussion is outside the province of the officials 
the aut 


would be an 


f our harbor 
out that this 
his scheme, 


trusts hor, while pointing 


argument in favor of 
would refer his 


opponent to a most 


efficient and 


the 


successful society of this. kind, 


namely, American Railway Engineering and 


Permanent Way Association, a society composed 
of the leading engineers of the railways of the 
United States and Canada, who have voluntarily 
bound themselves together for the purpose of 
investigating the American railway problem In 
a very similar manner to that which the author 
now advocates for British harbors The result 


ff their efforts has already proved of the 


i 


highest 


value, and promises still more for the future 
But how much 


public ¢ 


more could omplished by a 
ymmission, 
The author begs in conclusion to 
the hope that if it 


forth 


present this 


the Society in 


seems to them likely to bring good results, 


they will use their efforts to induce the Govern- 





ment to give the question their fullest con- 

sideration. 
$$ 

THE PROFIT SHARING PLAN of the Boston Consoli 
dated Gas Co., which wa y ited 1006 g € 
ported to have caused the apportionment la month of 
$47,314 among 584 employees. Of this number were 
also holders of preferred stock in which security i 
above sum was distributed 
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The Carnegie Swimming Pool at Yale 


University. 
By C. S. FARNHAM.* 


The Carnegie swimming pool which has re- 


cently been completed at Yale University is lo- 
cated in a substantial brick building of special 
design adjacent to the present gymnasium The 





the wall so that dust on the walks or walls is 
not carried into the pool by water which happens 
to splash upon them. 

The pool occupies the center of its enclosing 
building which is of brick, 64 x 120 ft. in plan, 
affording sufficient space to accommodate the 
various toilet, locker and Turkish bath rooms 
which open upon the walk surrounding the pool. 
This walk is 10 ft. in 
width on one end and 0d ft. 
wide at all other points. 
The space occupied by 
the pool and surrounding 
walk is open to the roof 
and is lighted in the day 
time by large arched 
windows on all four sides 
of the gallery floor and 
at night by incandescent 
clusters suspended from 
the roof trusses. 

The second floor is ar- 
ranged as a_ spectators’ 
gallery with a seating ca- 
pacity of about 500, the 
seats being in ampithe- 
ater form. The gallery is 
supported on Guastavino 
tile arches, as shown in 
Fig. 2, carried on cross 
beams between inner and 
outer brick walls. The 
gallery steps and pass- 
ages are built up also 


FIG. 1. VIEW OF THE INTERIOR OF THE NEW CARNEGIE SWIM- 2 large flat tile cov- 


MING POOL, YALE UNIVERSITY. 


pool itself is a rectangular reinforced-concrete 
tank 75 ft. in length by 30 ft. in width with a 
capacity of 150,000 gals. The bottom is on a 
uniform slope giving a variable water depth of 
10 ft. at the drain to 5% ft. at the shallowest 
point. Water at a temperature of about 75° F. 
enters at one end and overflows into gutters which 
run the full length of the pool on both sides. 
The crest of these overflows is 9 ins. below the 
level of the tiled walk which entirely surrounds 
the pool. A constant inflow of fresh water is 
maintained during hours when the tank is in 
use, about 10,000 gals. being pumped daily. 

The pool bottom rests directly upon tcompact 
sand and is reinforced with “4-in. square bars 
spaced 12 ins. c. to ec. in both directions with 
every third bar bent upward and extending to 
the top in the side and end walls. The walls are 
further reinforced by horizontal bars of the same 
size, spaced 12 ins. apart. 

Concrete for the pool is a 1:2:4 mixture, Port 
land cement being used and run of crusher trap 
rock between the limits of 44-in and 1-in. Floors 
and foundation footings are composed of similar 
materials with a 1:2%:5 mixture. 

The specifications provided that the placing of 
concrete should be as nearly continuous as pos- 
sible when once begun and that before placing 
the tile lining the work should be tested for water 
tightness by filling the pool with water and al- 
lowing it to stand for twelve hours without the 
water surface falling more than 1 in. After the 
concrete had been in place for about one month 
the tank was partially filled and the leakage 
found to be in excess of the requirement. The 
water was drawn off and the interior surfaces 
treated with a %-in. coat of Portland cement 
mixed with “Hydratite.”” When this coating had 
hardened for a period of two months the tank 
Was again filled and allowed to stand for 24 
hours, during which time the water level fell 
about %-in., no allowance being made for evap- 
oration The water was then drawn off and the 
tile finish put in position. This tile finish covers 
the entire inner surface of the pool and the floor 
of the surrounding walk, including the over- 
flow gutters, and is carried up the side walls, 


facing the pool as far as the level of the gallery 


floor The tiles are white with borders and 
game lines of blue tile which add materially to 
the appearance of the pool. The walks slope 


away from the pool to a gutter at the base of 


*Instructor in Civil Engineering, Sheffield Scientific 
School, Yale University, New Haven, Conn. 


ered with a wearing sur- 

face of cement mortar. 

l-in. in size were used in the arches 
laid in three layers, giving a total thickness of 
about 5 ins. Access to the gallery is by means 
of two stairways at the easterly end of the build- 
ing and also through a covered passageway from 
the second floor of the adjacent gymnasium. The 


Tile 6 x 15 





idjacent to the pool walls. This trench connects 
With the mechanical plant in the adjoining 
gymnasium. In order to have the main drain 
pipe and its valves accessible they are placed in 
a concrete pit below the level of the pipe-trench 
floor. Leakage through the pool bottom at the 
drain pipe is prevented by means of a sheet of 
lead placed in the body of the concrete with the 
drain pipe passing through a hole in its center 
and having the edges of the hole turned up and 
brought to a watertight joint with the pipe sur- 
face by means of a bolted clamp. The diameter 
of the drain pipe is 8 ins. and of the supply pipe 
4 ins. 


On the first floor are numerous hose connec- 
tions for cleaning walls and floors. Several ex- 
haust connections are also provided so that any 
dirt floating on the ‘surface of the pool may be 
withdrawn without having to drain the pool by 
reaching the hose nozzle out on a pole. Once 
week the pool is drained and the sides and bot- 
tom thoroughly scrubbed. Water supply for the 
pool is derived from driven wells in the 
sium yard. 


a 


gymna- 


Plans were prepared by Howell & Stokes, 
architects, New York, and the pool constructed 
by Sperry & Treat, New Haven, Conn., under 
the supervision of L. W. Robinson. The cost of 


pool and building complete was about $50,000. 


OO 


THE RIGHT TO BUY ANY STREET RAILWAY SYS- 
tem in San Francisco is provided for in an amendment 
to the city charter, drawn by the Charter Revision Con- 
vention of that city. 


—_———__——___q—_ _—__—____— 


RAILWAY PLANTATIONS which have been estab- 
lished by the Cape Government Railways, of South 
Africa, for the supply of timber for ties now aggregate 
6,503 acres. Unfortunately, the government does not 
make consistent or continual appropriations for the 
work. The Chief Conservator of Forests, in his an- 






Guastavino Arch 


and Steps 


rete Beam betw 


‘7 for [ea w 


FIG. 2. LONGITUDINAL SECTION THROUGH POOL. 


roof is of copper on yellow pine sheathing sup- 
por 


ted by I-beam purlins on ‘steel trusses spaced 
15 ft. c. to c. 


All pipes are located in a concrete walled trench 
constructed for that purpose on three sides of 
the pool below the level of the first floor and 


nual report, states the reduction of expenditure to a 
minimum is not economical, as it retards extension 
work, and the plantations become consequently sample 
patches of varying ages from which no great sustained 
revenue can be expected ultimately, as would be the 


case if large areas were forested or planted at one 
time. 
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Field Assay of Water.” 


By R. B. DOLE.; 
News for 


Marshall O. 


In Engineering 
article by Mr 


June 8, 1905, an 
Leighton discussed the 
economic possibjlities of 
mate assays of 
methods for 


making partial approxi- 


natural waters, and described 
the field 
reagents and apparatus that can 


be carried in a small hand-case or 


LU 


a 
if NL ! ae 
ben S = 


performing some tests in 


by use of solid 


in a knapsack 


1 } 


| 
| 
| 
4 


i ‘ 
: es a aasumepnueen 
| § , 
bz 
Enc NES ae a Sercepehsisvesbsborreceseeccna) 
FIG. 3. 
More detailed discussion of the tests has since 
been published by the same author. 
Since the adoption of these procedures they 


have been used by Geological Survey parties in 


all sections of the 


tion of 


United States in the examina- 


waters for geologic and industrial recon- 


naissance, more than 3,U00 assays having been 
made during six field seasons. The results have 


been more or less reliable, as may be expected, 


according to the ‘skill of the and the 


which the 


observers 
with 


care 


tests were carried 
out. As stated in the 
515 I original 


Mr. 


not been 


article by 
Leighton, it 


ir 
all 


has 
proposed to 
displace analysis of 
water in the labora- 
tory by tield 
put 


hands of 


assays, 
into the 


engineers, 


but to 


= chemists, geologists, 





=~ and other scientific 

% explorers one more 

set of implements by 

use of which more 

ground can be cov- 

ered with a given ex- 

penditure of money. 

Yet in spite of this 

. avowed object many 

people have expected 

the field assay meth- 

ods to yield results 

that may be com- 

7 pared with those of 
Ar the laboratory in re- 
gard to accuracy and 

availability, and nat- 

urally they have 

L been disappointed. 
7a The intention of the 
present article is to 

= show the uses and 

~ the limitations of 

-: the methods in order 





that the profession 


may know to what 

nee extent they can be 

Fig. 4. Details of er ee 
Gallery Support, _ wes rae rel 
Carnegie Pool, parison, a wa- 
Yale University ters that had been 
analyzed in the 


laboratory were tested by the field methods. 


tests for iron were made by Mr 


The 
Herman Stabler; 


*Published by permission of the Director, U. S. Geo- 








logic Survey. : j 
+Assistant Chemist, U. S. Geological Survey, Washing 


ton, D. C. 

tWater-Supply Paper No. 151, U. S. Geological Survey, 
obtainable from the Superintendent of Public Docu- 
ments, Washington, D. C., for 10 cents, payable in ad- 
vance, 


the others were made by the writer. 


of the field assays 


tory 
ing 
can be made. 


table side 


25 to 5,200 parts per million and they 
kinds of 


the common 
waters in the 

BICARBON 
nates in the 


easured amounts ot 


acid in the 
The field 


» by 


tests 


and 
leterminations are given in 


side so that di 


he c 


The waters range in 


United 
ATES. 


presence 


were 


surface 
States. 
The 
laboratory 


water 


estima 
were mi: 


and 


The results 


rresponding labora- 






the accompany 
rect Comparison 
total solids from 


represent 


underground 
tes of bicarbo- 
ide by titrating 








TRANSVERSE SECTION THROUGH CARNEGIE POOL. 


with 


methyl o 


done in rev 


N/5O0 sulphuri 
range indicator 


erse manner; a 


proper number of tablets of sodium acid sulphate 


were dissolve 
be assayed, 
water 
after 
This is the 
the 
mended by 


amount 


YU c. Gc. on ac 


1 in a smal! amount 


methyl orange 
until an h 

which the 
regular 
of 


alkaline 


water 
Mr. Leighton, 


count of 


Was 


being 


endpoint 
volume of liquid 
ield 
is less th 


procedure 


of the water to 
added then 


reached, 


and 
was 
measured. 
except that 
an that recom- 
between 50 and 


was 


the limited capacity of the 


porcelain mortar in which the titrations were per- 


formed. One 
equivalent to 


per 


million of 


of the 
2.49 


tablets 


milligrams HCO, 
bicarbonates 


used in 


(HCO,) in a 


the tests is 
The parts 
water 


can readily be computed from the amount 2f wa- 
ter, the number of tablets, and the value of one 


tablet 
The percent 


ages of 


in milligrams of HCO. 


COMPARISON OF 


Chlorides (Cl). 
Laboratory 
method. 

20 





a | 


ns 











R8& 
703 
44) 


*100 c. c. 





Field 
method. 
24 
4 
24 
4 
4 
160 
14 
34 


9 


74 
+4 
4 

9 
14 
34 
39 
24 
29 
19 
524 
19 
14 
144 
170 
9 
S60 
1,318 
94 


990 


am 


34 
Ot 
709 
44 
104 


water acid to methyl orange with one- 


Laboratory 
method 
174 
13 
D4 
115 


oo” 


160 
11 
10 

138 

153 

178 

161 

158 

131 

160 

205 

139 

219 

191 

113 

359 

220 

140 

320 
18 

172 

195 

215 

155 

224 

164 

210 

163 

288 


9oz= 


ade 


191 











149 
151 
103 
168 
138 
0 
179 
179 
106 
175 
38 


o.u0 


error of four determinations 


LABORATORY TESTS 


Combined carbonic acid 
as bicarbonates (HCQOs). 


— a 


ee 
Field 
method. 
169 
13 
44 
108 
124 
156 





262 
180 
161 
156 
299 
245 
142 
125 
107 
181 
133 
. 
184 
184 
107 
178 


ra 


Laboratory Field Laboratory F 


o, 


quarter 





> 


In the accompanying table are not enificant be 
ause the bicarbonates are less than 20 parts 
four other determinations ar »bviously incor 
rect, having errors greater than () parts If 
these eight are omitted fr consideration, the 
average error of the field tests is 6.2 parts per 
million, or 3.5%, with waters containi 100° to 
doU parts per million of bicarbonates; the errors 


range from OU to 9% 


and are equally divided be 
Further 
additional proof that the 


ween positive and negative. compu 


tation gives error is not 





a constant one, due to error n he Value 
f the tablets or to the change in shade o he 
indicator, but that it is variable and is vused 
probably by error in measuring the wate The 
average error of 3.5 rrrespond to 2.1 


of water, which is not an unreasonably 


variation, because the liquid is poured from a mot 





lar containing a large pestle into a cylinder 
1 in. in diameter graduated no finer than cub 
entimeters This method of titration gives re 
sults more nearly a irate than those from 
trating 50 f water with tablets and qua: 
ter tablets, for it is feasible to cut a tablet int 
no smaller divisions than quarters ind one 
quarter tablet with 50 ¢ ¢ of water 1S equiva 
lent to 12.5 parts per mi n of HCO,:; therefore 
titration with quarter tablets to an acid end- 
point is accurate only within 12.5 par whereas 
the reverse titration is a irate within 6.2 part 
Most waters do not ntain normal carbonate 
(CQO;) and a qualitative test suffices to show their 
absence; but if it is necessary to make the quan 


titative de 
separate 


termination may be performed on 


portior yt water in the presence otf 


phenolphthalein and the bicarbonate figure may 
be corrected in accordance with the result. 
CHLORIDES.—In the laboratory tests chlo- 
rides less than 100 parts per million were esti 
mated by titrating 100 to 250 c. c. of the water 


concentrated to Yo c. c. with a solution of silver 


nitrate 1c. ¢. of which was equivalent to 05 
milligram of 


100 


chlorine; chlorides greater than 


parts were estimated by pre 
weighing the chlorides as silver 
field tests Mr 


ec. c. Of water 


and 
chloride. In the 
method of titrating 50 


ip tating 


Leighton’s 
with tablets and 
nitrate was used For low 
equivalent to 


quarter tablets 
of silver 


tablets 


chlorides 


about one milligram of 





WITH FIELD ASSAYS. 


Sulphates (SO,) Iron (Fe) 


Field method-—, 
hod method. 1ethod. A. B 


100510 





20 
36 
164 
56 
460 ania ‘ 
43 1.9 22 1 


15 


9 


Wy oe] 14 0 *) 


41 2.870) 
1, 670 1,7 


582 1,910 2.4 
247 2,800 
tablet of 


sodium acid sulphate 
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chlorine were employed, and as one-quarter tab- 


let in 50 ec. c. of water is equivalent to 5 parts 
per million of chlorine, the field results may vary 
from the true values 5 parts, a difference that 
may be equivalent to 100% error. Chlorides 


actually between 2.3 and 7.7 parts were esti- 
mated as 4 or 9 parts; but as this method was 
never proposed for the estimation of normal 





chlorines such discrepancies offer little practical 


disadvantage, for it is as useful in geologic or 
industrial reconnaissance to know that a water 
contains less than 9 parts of chlorine as to know 
that it contains, for instance, exactly 5.4 parts 
Field estimates of low chlorides should be made 
with 100 instead of 50 e. c. of water whenever 
practicable, as the increased amount of water 
vives additional accuracy. Tablets equivalent to 
0.25 milligram and 0.50 milligram of chlorine as 
well as stronger ones have been tried, but the 
weaker tablets offer no particular advantage 
Qne-quarter tablet of one milligram strength i's 
equivalent to 0.25 milligram of chlorine like a 
tablet of the weakest strength, and moderate care 
in cutting a tablet into quarters gives pieces that 
vary in equivalent not more than 0.05 milligram 
of chlorine. 

Of the 52 waters 22 contain more than 50 parts 
of chlorides. The average error of these 22 
tests is 6 parts, or 3.2'7, and the errors are al- 
nost evenly divided between positive and nega- 
tive. Tablets equivalent to about 10 milligrams 
of chlorine as well as weaker ones were used in 
estimating high chlorides Though none of the 
reported figures is an average, several estimates 
of chlorine were made on the strong waters with 
tablets of different strength and with tablets 
manufactured at different times and the results 
checked satisfactorily with each other. If the 
chromate indicator is added at the beginning of 
the titration of waters exceeding 400 or 500 
parts of chlorides, an excess of silver nitrate may 
ve added because the large flocculent particles of 
silver chloride formed during solution of the 
tablets become stained with silver chromate that 
is decomposed with difficulty. It is better, 
therefore, to make first a rough estimation of 
the chlorides and then to repeat the determina- 
tion, the indicator in the latter test being added 
near the end of the titration. All the tablets ex- 
cept one or two may be ground with a small 
quantity of the water, then the remainder of the 
measured portion of water may be put in, and the 
titration completed in the usual manner. This 
modification involves little extra work and in- 
creases the accuracy of the results. 

SULPHATES.—Sulphates were determined in 
the laboratory by the regular gravimetric method 
in 250 or 500 c. c. of water. In the field method 
only enough hydrochloric acid (1—1) was 
dropped into about 100 ce. c. of water to make it 
slightly acid to methyl orange; then about one 
gram of coarsely pulverized barium chloride was 
added and the mixture was shaken about ten 
minutes, or longer if the precipitant was not 
entirely dissolved, after which the turbidity of 
the liquid was measured by means of the regular 
form of candle turbidimeter in a shaded corner 
of the laboratory during the daytime. The solu- 
tion was kept constantly and thoroughly agitated 
while three readings were made. A_ standard- 
ization table gives the amount of sulphates cor 
responding to the average of the three readings. 
This differs from Mr. Leighton’s procedure in 
that the water is made only slightly acid instead 





of stron; acid and the mixture is shaken con- 
stantly instead of being allowed to stand with 
oceasional shakings. Probably more accurate 
readings could have been made in an absolutely 
dark room. The pink coloration by methyl orange 
makes no difference whatever in the reading. If 
are is exercised to add a minimum of acid and 
to agitate the liquid constantly in order to pre- 
vent concentration of barium chloride at the 
bottom of the tube during precipitation and to 
prevent agglomeration after precipitation, the 
crystals of barium sulphate are very small and 
fairly regular in size and the turbidity of the 
solution is more nearly constant for a given 
content of sulphates. This is a very important 
consideration and the one on which the success 


of the estimation rests. The giass graduate 
used with the regular turbidimeter is 24 centi- 
neters long, permitting the reading of turbidities 
corresponding to sulphates between 350 and 600 
parts per million. Less than 30 parts of sul- 
phates, therefore, cannot be determined by the 
turbidimeter, and in waters below that concen 
tration the sulphates were estimated by com- 
parison of the turbidity with that produced in 
waters containing known amounts of sodium 
sulphate treated with acid and barium chloride 
Such standards cannot be carried in the field, of 
course, but a skilled observer can remember their 
appearance well enough to estimate ‘sulphates 
below 30 parts certainly within 50%. Waters 
containing more than 600 parts of sulphates were 
diluted to a convenient strength before precipi- 
tation with one of the waters containing only a 
trace of sulphates, though a water carrying 10 
to 20 parts of sulphates would have served as 


well as a diluent. The best range for readings 
is between 2.5 and 12 e¢. corresponding re- 
spectively to 265 and 56 parts of SO,, and it is 


better to dilute so that the readings will be be- 
tween those limits. 

Twenty-seven of the 52 waters contained more 
than 30 parts of SO, and the average error of 
determination for those is 107; sulphates may 
be estimated by this method within 10), if the 
results of three or four tests are averaged. For 
turbidimeter readings between 2.0 and 19 ecm. 


the average error is 8.5%; for readings less than 





2.0 cm. and for sulphates greater than 600 parts 
per million the errors of single estimates are 
much greater, averaging 14.4% for the nine re- 
ported here. Individual determinations of high 
sulphates would be liable to great error because 
a difference of one cubic centimeter in meas- 
uring the water during dilution or a difference 
of one millimeter in measuring the turbidity is 
proportionately magnified in the result. 


IRON.—In_ the 


residue from 5U0O c. c. of water was removed as 


aboratory the iron in the 


ferric hydrate and redissolved; then the amount 
of iron in this solution, or in an aliquot part of 
it, Was estimated by the usual colorimetric 
method, the reddish hue developed by potassium 
Sulphocyanide being compared directly or in- 
directly with that developed in standard solu 
tions of ferric chloride According to the di- 
rections for the field test 45 c. c. of water and 2 
c. ec. of concentrated nitric acid are thoroughly 
mixed and allowed to stand five minutes; 3 ¢. ec. 


of a 2% solution of potassium sulphocyanide are 
then added. After the solution has stood ten 


minutes, the red color of it is compared with 
that of standard celluloid disks, the solution be- 
ing poured into a glass-capped aluminum tube 
for that purpose. It was quickly found in prac- 
tice that the compounds producing the red color 
are progressively decomposed by free nitric acid, 
and therefore the comparison of colors has been 
made immediately after adding the potassium 
sulphocyanide instead of after an interval of ten 
minutes. Column ‘‘A” under “Iron” in the ac 
companying table gives the results of tests for 
ron by the regular field method and column 
“B” the results of tests made in the same way 
except that the mixture of water and nitric acid 
was allowed to stand for one hour before addi- 
tion of potassium sulphocyanide. Both series of 


assays were made by Mr. Herman Stabler. It 


f 


-is evident from comparison of these figures with 


those of the laboratory analyses that the iron in 
nearly all the samples was not completely oxi- 
dized by nitric acid in the cold and that more 
complete oxidation occurred if the mixture of 
acid and water was allowed to stand for a con- 
siderable length of time. The degree of change 
into the ferric form depends on the composition 
of the water and the chemical condition of the 
iron. Apparently much organic matter retards 
the change more than anything else in natural 
waters. The differences between the laboratory 
and field figures are not due to error in stand- 
ardization of the celluloid disks, because these 
were tested very carefully both before and after 
the experiments, and the same disks were used 
also in making the regular laboratory estimates 
retain their 


11 


of iron. Indeed a set of disks wil 


colors for several years if they are protected at 
all times from contaet with acid or acid fumes 
and from the sunlight when they are not in use. 
Though the results of the iron comparisons are 
fairly satisfactory it is evident that oxidation of 
the iron should be continued for a longer time 
and that this action should be accelerated by 
heat whenever it is possible to do so. 
SCALE-FORMING CONSTITUENTS.—If | fig- 
ures representing the amounts of calcium and 
magnesium in water could be obtained by field 
tests estimates of the approximate content of 
scale-forming ingredients could readily be com- 
puted. ‘The turbidimetric method of estimating 
calcium proposed by Mr. Leighton is subject to 
such great, but uncertain, errors under common 
working conditions that the results should not be 
numerically expressed. The procedure outlined 
by Mr. Charles Catlett®* for estimating magnesium 
in limestones has not been adapted to water 
work, and consequently its availability in that 
line is unknown. The figure for total hardness 
obtained by titrating «a measured portion of 
water with sodium oleate tablets can be con- 
sidered an approximate value for scale-forming 
ingredients up to 100 parts per million. Figures 
for total hardness greater than 100 parts are 
usually too low because of the interference of 
calcium and magnesium soaps with the reactions. 
For very hard waters an estimate of the prob- 
uble scale can be made from the figures for total 
hardness, sulphates, and bicarbonates. If the 
sulphates are computed to calcium sulphate and 
the bicarbonates to calcium carbonate and the 
two amounts added together, the sum represents 
the greatest amount of calcium and magnesium 
compounds that could be in the scale. An aver 
age between this sum and total hardness by the 
sodium oleate method represents more or less 
approximately the amount of scale-forming ma- 
terial in normal hard waters. The relation may 
be expressed thus: 


Ss O41 HCO, 0.71 SO, + 0.50 H. 


In this formula 8S, HCO:s, SOs, and H represent 
respectively the amounts in parts per million of 
scale, bicarbonates, sulphates, and total hard- 
ness Theoretically, the difference between 0.50 
H and (0.41 HCOs + 0.71 SOs) should depend on 
the amount of alkaline bases in equilibrium with 
the bicarbonate and sulphate radicles, but prac- 
tically this relation is affected by the inaccuracy 
of the determination of total hardness. Pro- 
vision for suspended matter and iron could be 
made in the formula if desirable but suspended 
matter usually is removed from water before its 
use in boilers and the influence of iron would be 
less than the probable error of the computation; 
silica and aluminum may be disregarded for the 
Same reason. If this approximate figure is con- 
sidered in connection with the amount of chlo- 
rides and the possible presence of hydrogen 
su!phide as revealed by the odor or of free sul- 
phurie or hydrochloric acids, comparative classi- 
fication in respect to steaming qualities may be 
made accurately enough for reconnaissance work. 
This method of computation was successfully 
used in classifying 300 assays of waters that 
were made in Iowa and Indiana during a study 
of boiler-water conditions in those states. It is 
possible by this means to compare the quality 
of local waters and in preliminary work to dis- 
card without expensive and _ time-consuming 
laboratory analyses waters of excessive mineral 
content as well as to select for more careful con- 
sideration the waters that are most promising. 

CONCLUSION.—From the results given here 
and from other practical experience it may be 
concluded that the assay tests for chlorides, 
sulphates, carbonates, and bicarbonates are as 
accurate as they need to be for preliminary work. 
The iron test is likely to give low results in many 
waters, and more time should be allowed for the 
oxidation of the iron. The test for total hard- 
ness, though laborious in hard waters, yields in- 
formation valuable enough to make its perform- 
ance worth while. The calcium test cannot be 
relied upon more than to indicate whether waters 
are high or low in calcium, and the results of 


*Trans. Am. Inst. of Mining Engineers, Vol. 38, 1907, 
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this test should not be expressed in figures. In 
reporting results no decimals should be given 
except in iron, where one decimal place may be 
reported. The assays should always be made by 
persons having some knowledge of chemistry and 
a thorough training in the technique of the tests 
as well as an appreciation of their limitations. 
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Determination of the Resultant Angle in 
Laying Out Combined Bends 
for Pipe Lines. 
By C. A. JACKSON.* 

In designing pipe lines, the condition often 
arises that both a horizontal and vertical de- 
flection occur at the same point, in which case 
one bend can readily be made to give the re 
sultant of the two angles. Many engineers avoi. 
the use of these combined bends by placing a 
horizontal bend with a vertical bend following, 
or vice versa. This practice is not to be recom- 
mended, since the sum of the angles in the hori- 
zontal and vertical bends is usually about 1% 
times as great as in a single bend combining the 


two angles, thus increasing the cost of the pipe, 








Fig. 1. Diagram for Graphic Determination of 
Design of Combined Pipe Bend to Replace a 
Vertical and a Horizontal Bend. 


as well as the friction loss. The angle for the 
combined bend can be determined by either a 
graphical or analytical solution. 

Graphical Method. 

Where two angles are to be combined in the 
same bend the resultant angle in the plane of the 
bend can readily be found graphically by the 
following method. 

In Fig. 1 let 
L angle of inclination from horizontal of one 

pipe line in profile. 


p angle of inclination from horizontal of other 
pipe line in profile. 

~ horizontal deflection of bend 

6 resultant angle in plane of bend. 

r angle between plane of bend and horizontal 


center line of flange at B. 
rN, angle between plane of bend and horizontal 
center line of flange at A. 
The lengths of lines O A and O B in profile are 
taken as unity for convenience in calculating. 
First proje the points A and B to the ground 
line and lay off I’ FE on the plan equal to O C@ in 
profile, then F’ EF is the true horizontal projection 


of the line O A. In the same manner lay off F G 


*Hydraulic Engineer, Pelton Water Wheel Co., ‘[) 
West St., New York Cit 

‘Profile is used throu this article to mean pro 
jection on a vertical plane parallel to that pipe line of 
which the projection is taken Thus in Fig. 1, AO and 
OB are vertical projections of the two pive lines but 
are not projected on the same plane Each projection 
s on a plane parallel to its corresponding pipe line. 





Which is the horizontal projection of the lin 
O B. Now connect the points F’ G by means of 
the line X, which is the horizontal projection of 
a line connecting the points F’ and G, and is 
therefore the base of a triangle 





the perpendicu 
lar of which is the true height of the point A 
above B DB+AC Z, and the hypotenus 
the true distance between A and B which is de- 
noted by Y. 
tween these points, we can construct the triangle 
(i H TI, of which one side has the length Y and 
each of the other two sides is unity. The tri 
angle is now constructed and the resultant angle 
6 found. The lines GJ and HI represent the ex- 
treme tangents to the are of the bend when it is 
lving flat on its side. 


Having found the true distance be- 


Locations of Flange Center Line. 

In order to determine the position of the hori- 
zontal center line of the end flange at B when the 
elbow is in its natural position, let us imagine 
ourselves looking along the line from G to /, 
Which corresponds with B O in the profile. The 
bend is now revolved about the axis @ J until 
the point J] is a distance F K from a vertical 
plane passing through @ JI. This is found by 
aying off from the line G J] produced, a dis- 
tance J H, F eK. Through H, draw a line H, M 
parallel to G L, then with radius / H/ draw an 
are cutting this line at WV The angle H J M 
thus formed is the angle \ between the plane 
the elbow and the horizontal center line of the 
flange on lower end when elbow is in the de 
sired position. The bend must be revolved to 
ward the right (when looking from G to J) to 
bring it into position, so the angle A will be laid 
off to the left of a flange center line in the plane 
ff the bend, that is, to the left of a center line 
Which is horizontal when the elbow is lying flat. 
Having found the horizontal center line for the 
bend when in position, the holes for bolts or 
rivets may be laid out to straddle the center line 
or otherwise as desired. 


Analytical Method. 
The analytical method is much more accurate 
than the graphical and is as follows: 
TO FIND 6.—In Fig. 1, 
\ COs a cos” 6 + 2 cos a cos p cos Pp 
and 
, i? + Z 
then substituting the values of \? and Z 
)- cos’ a4 + cos’ Bp 2 cos a cos p cos 
(sin a + sin PB). 
Since 
) true distance between A and B, 
we have 
) (1 + cos 6)* + sin’ 6 
2+ 2 cos 6 2 (1 + cos 5) 
therefore, equating the values of Y°, 
2 (1 + cos 8) cos’ a + cos? 8B + 2 cos a cos B 


cos @ + sin’ a + 2 sin a sin B 


sin’ £, 
from which 
2 (1 + cos §) 2+ 2 cos a cos B cos ¢ 
2 sin a sin f, 
and 
cos 6 cos acos B cos ¢ + sinasinf...... (1). 
TO FIND A.— 
UL cos B sin @, 
H J =sin6. 
Then 
cos 8 sin @ 
d) — 
sin 6 


sin (90 


And 
cos B sin ¢@ 
COS NS me ee cc ccc ee cc cee (2). 
sin 6 
Similarly for the flange at H, when looking to- 
ward 7, 


cosasingd 


If a horizontal deflection only is required, in a 
bend which is to be laid on a slope, then a B 
and the formula for resultant angle in the plane 
of the elbow becomes 


cos 6 cos* a cos @ + sin* a. 


If either pipe ine is horizonta then either 


t or § is zero, the sin becomes zero and the last 


part of the formula disappear eaving 
cos 6 cos a (or 1) Cos 


Example. 
The following example will serve to lustrate 
the method of using the formula. 

In Fig. 2 is shown a bend in profile with loca- 
tion of holes in flanges, in Fig. 3 a plan view 
showing horizontal deflection, and in Fig. 4 the 
resultant bend lying flat on its side The fol- 


lowing data are assumed for the bend 


a 13° ¢: p 56° O's @ aa 6. 
Then cos a 96592: cos B 00919; cos p 
.74514; and sin a .20882; sin B 82903 


Substituting in equation (1), 


cos 6= cos a cos 8 cos ¢ + sin a sin 8B, 
96592 oD lD 74314 + .25882 82903, 
AOSD + 21457, 
G1L5SG 
Then 6 ar* 5o. 


Let us suppose that this is a flanged bend and 
that the lower end is to be bolted to in existing 


fitting whose axis is inclined at an angle of 15 
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Figs. 2, 3, 4. Profile and Projections of Combined 
Bend as Determined by the Diagram in Fig. 1. 


from the horizontal and that the bolt holes in the 
flange are dril 





led to straddle the vertical center 


line. 
Having found 6 o1° 59’ and given = 42° 0’ 
and Bg 56° O', we have from equation (2) 


cos B sing 55919 « .66913 
sin 6 TS7TS5 
ATA, 
and X 61° 41’. 

Since the horizontal deflection of the bend is 
to the left and the vertical bend upward, the 
plane of the bend will be on the left and above 
the center line. The angle XA will therefore be 
laid out as shown in Fig. 4 on the left and be- 
low the center line of the bend when it is lying 
flat, so that it will be the horizontal center line of 
the flange when the bend is revolved upward into 
its natural position. The vertical center line of 
flange can now be drawn and the holes laid out 
to match the adjoining flange 

The upper end of. the bend is laid out in the 
ame manner except that we imagine ourselves 


looking along the ie from H to I. The angle X 





is now found by form 

96592 « .66913 

cos X S204. 
sino 8583 


“hen A, 








When looking from the point A with the bend 
n i proper position the deflection of the bend 
vill be to the right of A O and above a plan¢ 





passing through the horizontal center line of the 
flange and the line A O, hence ang] 
laid out as shown in Fig. 4, on the right and be- 
low the horizontal center line of the bend when 
ame is lying fila iis will be the horizontal 
center line of flange when bend is in position, so 
he holes may be laid out to match the next piece 
of pipe. Fig. 2 shows these holes laid out to 
traddle the vertical center line, which is stand- 


Remarks. 


\ careful application of the above method will 
ave engineers and ontractors many unneces- 
ary bends in pipe lines as well as much lost 


i ind extra expense in drilling holes in the 


field since the usua 
pra re mbineda 
vends ire sed Ss oO 
lea t h es or bolts 
rv oriv ) drilled 
i he | nt vyhere tt 
ippliances for doing 
h work re alime 

I riab er nade- 
i 

W re ingles 

1Y ! t pipe nes 
vith et ield joints 
t is usually sufficient to 
have the resultan ing 
orrect and Ise n 
tandard aliol »1 
rivet holes, as the vend 
innot come ore than 
nie alf i on rive 
3} e Ou f place vh 
amounts to practically 
nothing unless the re- 
sultant ingle s mor 


as given above, departs 
mewhat from the con- 


entional methods of de 


scriptive geometry, pos- 
sibly with some loss 
convenience for the 
graphical solution. Th 

mventional methods 
give a somewhat simpler 
ind equal curate dia- 
fram 

In Fig a the two pipe 
nes (O F and O G) 


are represented by their 
horizontal projections, 

o f and o g, and their vertical projections, o’ f’ 
and o’ y’. The line O @ lies in the vertical plane 
and is therefore shown in its true length in the 
vertical projection, 0’ g’. The line O F can be 
revolved into the vertical plane about a vertical 
line through OU, when it will appear in its true 
length as shown at 0’ A, which is the same as 
the profile, O A, in Fig. 1. 

The simplest solution for the true value, 4, of 
the angle between the lines O F and O G meas- 
ired in the plane common to both (plane of the 
bend) is obtained by revolving the bend into 
the vertical plane about the line @ O. The point 
F will revolve to position H, lying on a perpen- 
dicular to g’ 0’ produced, and will be at such a 
distance from 0’ that 0’ H o’ A. The angle 
H o' g’ can then be drawn in its true size and 
hape, giving at once the desired angle 6. 

The solution for the angle X’ can be obtained 
by taking a projection of the line O F on a 

ine passing through F (in space) and perpen 
dicular te the vertical plane and to the line OG 
The vertieal trace of this plane is the line J f’, 
drawn through f’ and perpendicular to gq’ o’ pro- 
duced In order to show the projection on this 
plane, we revolve the plane about its trace J f’ 
until it coincides with the vertical plane The 
point F will fall at M on a perpendicular erected 
to the line J f’ at f’. The distance f’ M will be 
the same as K f, shown in the horizontal pro- 
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jection. The line G O will, of course, be projected 
m this plane to which it is perpendicular in the 
point J. The line J WM can now be drawn and 


the angle \ measured. 

To find the value of the angle X\,, we can take 
a projection of the combined bend on a plane at 
right angles to the line O I’. For convenience this 
plane is passed through the point UO. Its vertical 
trace is VO’ T’ at right angles to 0’ f’ and its hori- 
zontal trace 0 T at right angles to O f. The pro- 
jection on this plane of the line O F will be the 
point O. To find the projection on this plane 
(T O T’) of the line O G we have only to locate 
the projection on it of the point G. 

Let this point, the projection of G on plane 
T O T’, be P. The horizontal projection of P 
will lie somewhere in the horizontal trace, g U, 
of a vertical plane through @ perpendicular to 
plane T O 7’, The vertical projection P will lie 


Vertical Projec n “Owe, 5 ° 





+ 
oO 


Horizontal Proyec 


rT 


FIG. 5. SOLUTION BY ORDINARY DESCRIPTIVE GEOMETRY FOR 
THE DESIGN OF THE COMBINED PIPE BEND SHOWN IN 


FIGS. 2-4. 


in the vertical trace y’ r’ of a plane perpendicular 
to T O T’ and to the vertical plane. 

The point P lies, of course, in the line of in- 
tersection of the two planes 7 O T’ and U G U’, 
since it is contained in both these planes. This 
line of intersection is horizontally projected in 
the trace g U, and the point v, where g U in- 
tersects 0 7, is in this line, and is vertically pro- 
jected in the ground line, at vw’. The point 8s’, 
at the intersection of g’ U’ and O’ T’, is the ver- 
tical projection of another point in the line of 
intersection of planes U G U’ and T OT’. There- 
fore v’ 8s’ is the vertical projection of this line 
ff intersection, and the vertical projection of P 
is now found at p’ where v’ 8s’ and y’ ?”’ intersect. 

The plane 7 O T’ can now be revolved about 
its horizontal trace O T until it coincides with 
the horizontal plane. The point P will fall at Q, 
on the line Ug, at a distance from line O T' of 


rQ vu N. The length v N is the hypotenuse 
of a right triangle of which v p is the base and 
L p p N the altitude. The line @ O can now 


be drawn and the angle Q O T' is the desired 
angle ),. 

This solution involves the drawing of fewer 
lines than that given by the author, except in 
the part relating to A,, and it gives an oppor- 
tunity to sketch in the bend itself, as shown in 
Fig. 5, in such a way that no separate drawings 
are necessary for the workmen.—Ed. ] 
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Depositing Concrete Under Water on the 
Slope Walls of the Lachine Canal.” 


By HENRY R. LORDLY.+ 

Originally the slope walls of the Lachine Canal, near 
Montreal, were riprapped largely with the stone exca- 
vated from the work. Some of this stone, which was 
of the nature of a dark shale, disintegrated, and under 
the increased wave action, due to steam towage and 
steam-propelled vessels, large areas of the walls were 
destroyed. In 1898 it was decided to rebuild the dam- 
aged wall in heavy courses with crystalline grey lime 





stone from the Caughnawaga quarries. The base of the 
new wall was about 3 ft. thick, and the course decreased 
i r ft. of slope. Above the water-line was a copin 








d on top of this a revetment of broken stone 
laced, to take the wash of the steamers. 


work was carried on for a number of seasons 


he period of unwatering, in the mo 





of April 
re were upwards of seven miles of wall to rebuild, 





and the progress made by working only two ar three 
weeks each year could not be otherwise than slow, it w 





seen that some ott method must be adopted in order 
to hasten the protection of the banks. 
In 1904 the author, who was then in charge of the 


work, was instructed to prepare plans for rebuilding the 
walls in a more expeditious n 


The Superintending E 











gineer of the Quebec Canal Di- 





vision, Mr. E. Marceau, approved of using concrete on 
Po : 








he slope walls this material had already been very 
irgely used 1 »building the locks and the vertical 
walls a ie en to the canal By the use of con- 
rete mu skilled and expensive labor could be dis- 





sed with; stonecutters were difficult to get and harder 
to hold, particularly in the early spring time 

The face of the slope wall is about 24 ft. (slope 1 to 1) 
It was first decided to use a belt of concrete, 8 to 12 ft 
wide and 1 ft. thick. 

This belt was to be placed in the middle section of 
the wall, leaving in any riprap below which was in good 
condition, and running the concrete all the way down 
in a column, 5 ft. wide, to a firm foundation, at points 
about 24 ft. centers. From the 16-ft. level, up, the 
ordinary limestone riprap, as originally designed, was to 
be used. With this plan of doing the work it seemed 
sible to provide for a considerable length of the con- 
te belt being placed rapidly, so as to permit the 
stonelayers to finish the work by the first of May, when 
the water was run into the canal, and also to save por- 
tions of the old riprap that were firm. The work was 
generally started by April 3 or 4, but usually it was 
difficult to get more than three good working weeks. 





In the execution of this plan some difficulty was found 
in using mold boards for the face. They proved diffi- 
cult to keep in place, and more expensive to handle 
than was anticipated. In some portions of the wall an 
attempt was made to use a stiffer concrete, about 1 ft. 
thick, laid on without any forms, but this proved too 
slow. About a quarter of a mile was dene in three 
weeks, although the rocky bottom of this particular 
portion of the canal did not require as much concrete as 
would be called for in other sections. 

The method outlined above gave a higher class ot 
wall, and more of it, in a limited time By it also the 
ost of labor was reduced, thus offsetting to some exten( 
the extra cost for cement 

The wall on the south side of the canal, upper reach, 
was steadily getting worse, and on the north side a num- 
ber of leaks were in evidence. The method of doing the 
work in the dry had proved too slow, and some more 
rapid system had to be devised. 

It was then proposed that the walls should be laid 
entirely in concrete, except the revetment, and that the 
whole work should be done without unwatering the canal 
and during the period of navigation. 

Under-water-concret® work had already been done in 
some minor cases on the canal, and one experience, that 
of the abutments of Biack’s Bridge, was taken as sug- 
gesting the _ possibilit of successful subaqueous con- 
struction of the slope walls. In the spring of 1903, dur- 
ing the building of the north abutment of this bridge, 
just after the forms had been placed, the water in the 
river rose rapidly, until there was a depth of 23 ft. over 
the foundation. Time did not permit of waiting for the 
water to recede. At first a wooden chute was used and 
the concrete dropped through it, but after one corner o! 
the forms had been filled, the box was discarded, and the 
concrete was dumped from barrows directly on the 
edge of the filled portion and allowed to flow forward 
at its own natural slope. The slow movement of the 
concrete was the best guarantee against washing out of 
the cement. The water was cold, and the set retarded 
sufficiently to aid the work in preventing injury to the 








placed concrete while the successive batches were dumped 
on the top of the sloping mass in situ. There was no 


current in the canal, but, on account of the rise and 


fall of the water in the river, a slight undulating move- 


*Portion of a paper entitled ‘‘Subaqueous Concrete 
Work" read, March 17, 1910, before the Canadian So- 
‘iety of Civil Engineers. 

;+Engineer-in-Charge, Lachine Canal, Montreal, Can. 
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ment was experienced Tt abutment, which had a 
width of from 14 to § ft., and a total length of SO ft., was 
thus satisfactorily completed in time. 


The 
was found smooth and in perfect 


of the wall, when the 





ect a ie 


FIG. 1. GENERAL ARRANGEMENT OF THE CON 


ir i the wash of passing vessels had to be pr 

The e of the wall is 24 f slope 1 to 1 

kness of concrete required 18 ins., and, as 
would have » be used, there was a danger of the con- 
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in order not to obstru naviga- 
2. The ram carrying the box with movable bottom to 
leposit the conerete required to be operated on a slope 
to move with the wave undulations had 
t. The ram had also to be so designed that it could 
moved past any obstructions on the banks, electric 
rent poles, telegraph poles, e 


5. The operating machinery of the ram required to 


little agitation of the 


be under p 





I t control and but 
water behind the forms created by its action. 

In addition to the above, a supply bin, an automat 
hoist and measure, to feed the mixer, had to be designed 
to suit the requirements of the rk A diving outfit 

] 
] 


molds, et 





fting scow, anchors for the *., were also 





alinemer 
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MIXING AND DEPOSITING PLANT.—Fig. 1 gives the for the new fa All 0 ie ‘ 1 
general arrangement and details of the and th of tl W id ly to rece he ot 
plant is shown in place and ready for It will n f é P ) S we k y st 
be ed that the scow is a narrow one, and that the pre 1 ! ind a 
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FIG. 2. DETAIL OF THE RAM AND GUIDE, LACHINE CANAL CONCRETE WORK 
overhang platform carrying the mixer and receiver p sary data provided as to ondition and slope of t 
per is partly counterbalanced by the stone and sand bin bank. 

he bin had both a sand and stone compartment, the PLACING THE FORMS section was started 
material be taken from the barges alongside by a clam on the south bank, a few feet above tl Cote 
operated by a stiff-leg derrick placed at the other end of St. Paul Br a locatio » fa igitatio 
the scow water and limitation of workir room were con 
MEASURING CAR.—The measuring car wa 1e worst possibl 
u. ft apacity, is shown in three positioz The forms were floated oppos to e, raised up by 
method of operation is well worth a careful the slings with the lifting derrick, and lowered down in 





r being fed by th hute while in its 


front of the bank. The diver then descended and checked 
tion, the cement being placed in from the side by hand 


the distance from the wall to the mold 

















balla oO t ind saw } to prope raced with 
t é a yn we i dow ) purpose I'he 
top of he orm wa I ed ) é if 
! ven distance fy h vase ne I yme place 
op o 1e bank o reyeln wa $ » badly 
washed that wag I sibl ) ke a l rom 
rhe top ¢ ‘ “ 1 i bank by t¢t I 
brace ind € to a r Db I} i da nV 


OPERATING THE RAM \ r th orms were ready 


mixing scow wa floated into place 1 arm ri 





vank and moored ver mg 
i 1 to d yrward ‘ he 
1 
ow nad Ve and r th 
ynd ie lal ffr S x ] new 
t worked rily 
A lew t nes oncrete were ur ed, ir i it 
was noticed, as the buck va ow i, tha he water 
which rushed ut e to used » violent washing 
out o he emeé After a tle experien iowering 


the ram, no discoloration of the water appeared, which 
showed that the cement was not being washed away 


o> ft. on the 














lope and is the oncrete filled in below, it was found 
quite é€asy to judge the proper point at which to stop 
the ram. This operation was continued until the top was 
reached, and a section of about 20 ft at bottom, was 
filled before the plant was moved forward. The scow 


was moved about every 8 or 10 ft. as the work pro- 


ft 


gressed. When the concrete reached to within 4 or 5 


of the top of the wall it was found unnecessary to use 





the ram, and the concrete was allowed to flow into 
place from the open bucket 
CONCRETE INGREDIE?D I 

the above was partly as follows: 








'S.—The clause of the speci- 


fication gover: 





Concrete Ingredients The concrete shall be made i: 
the proportions of one barrel of cement, three barrels of 
sand, and barrels of crushed stone, or in such other 
proportions as may be ordered by the engineer in charge 

The sand (provided by the contractor) shall be coarse- 
grained, sharp, and silicious, free from earthy or vege- 
table matter A sample of the sume which the con- 
tractor wishes to provide must be furnished to the super- 
ntending engineer before any is brought on the work 
The stone ballast (provided by the contractor) shall be 
crushed hard grey limestone, or ‘‘banc-rouge,’’ crushed 
to pass through a 2 ring. The run of the crusher 
shall be used, and the crushed material must be trans- 
ported and stored so that no earthy or foreign matter 
of any kind is intermixed 

All dirty or unsuitable materials shall be removed 
the site of the work as soon as ordered by the en 
in charge. 































of the crusher, without s 
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I opo ‘ usually adhered to, except tha 
1 Variation was made with any change in the sand 
) e stone | led 

0 cu. ft. o pre od 
1 41%, to 5 bags o ement 
oO ) ete vhen ettled in 
rom the Lake o it [Two 
largely retained on the 5t) 
1 SO ve é yther eing onsiderably coarse 
latter vas hie y used. 
Th 1 ed tone used was what ji illed Po 
1 1 Zz, ar Lau sandstone It s hard 
ea 4 e, gr o ipparently somewhat po: 
pos g a leal surface or ement to 
g to 
200 tons were employed to 
barges could be filled from the 
ve minutes The haul was about 
her was always used, as is de- 


manded by all of the Lachine Canal specifications for 


for concrete ballast, the maximum sizé 


being about 2 ina, Our experience is that, with probably 





cease yen oeceetarroet 
\ 5 


2 
~~. 


DETAILS OF THE FORMS FOR THE SLOPE WALLS, LACHINE CANAL. 


me exception—viz 1 hard, brittle limestone—the run 
gives a broken ston¢ 





il make the best 
maximum size of the stone specified is 2 ins. At 
} 


mes, however, with the Potsdam quartz, flat pieces, 


> 


longer than 2 ins., passed through the crusher, and ; 


t 
first were rejected, but after an examination of the wall, 





it was found that these ‘rr size stones gave a good 
bond to the mass, especially when worked near the front 
and at an angle to the wall The benefit of these long 
pieces was seen when the wall was examined during the 
unwatering the following April. At the water-line, where 
any wash occurred from the waves caused by passing 
steamers, the larger stones projected into the mass suf- 
ficiently to permit the ballast from becoming loosened and 





fé g down. In fact, these projecting pieces could not 
be moved, even with a hammer blow 
CEMENT.-—Selecting the cement proved a little more 


lifficult than in ordinary work A number of good 





Canadian brands were on hand, as usually the Lachine 
Canal carries a stock of from 20,000 to 30,000 bbls. in 
the sheds, but some of the brands gave more even set 
ting resul than others. 

In the laboratory tests these cements all set in about 





the same time but varied on the work. This was 
largely due to the fact that the temperature of the water 














colder as the autumn approached 
} 








The cement was provided by the Depar 
ontractor lemanded a medium quick-setting cem 
order that hey might remove the face forms 
three lays 
On o o pending the le xg of a w ceme 
or i yme h was used rh was a 
f iss cemeé 1 ig than the Canadian 
_oW yu 1 i Hree days na 0 con 
e Was ot ind f rm yuld not be moved 
or a week 


Results of the Work. 


An examination of tne work, titer unwatering the 


the April following the first s 





showed s tory results, and several points are worth 





1e placing of the concrete had been 


noting. F 
ontinued too late in the fall (to October 24), and as a 
result of the condition of the water (its low temperature) 


the concrete of this section, compared with the other con- 





crete, was found to be quite weak. The concrete placed 
in September had set up hard, and withstood the action 


of the ice when the water was let out of the canal 
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Sows and Ee + he 
1] coe 3 mM 
| 
+ ici Cradle for Rail Ballast 
Apr but wall placed late i 
October had grooves it 0 
by ¢ e sliding down ind o 
his a sunt co he ontra yn 
1 co lerable sum to refinish i 
surface 
Second, while some portions of the 





wall near the water-line had been 
ted upon by the wash o 
waves from passing steamers, an] 
ooked rough Was very hard and 
firm rhe projecting stone from the ballast, particularly 
those pieces longer than two inches had secured such 
a grip in the wall that it was impossible to dislodge 
them. 

The lower portion of the face was quite smooth, but 
+} 








the slope made by h section of concrete laid, as the 
scow was moved ahead, was discernible. It showed that 
sections of over 8 ft. before moving the plant were too 


ioneg,. 

The top surface, usually flooded for a portion of the 
time after being finished, showed no signs of scumming, 
but a portion finished late in October one year, fol- 
lowed by rather severe cold in November, was found, 
after the snow had melted in the following spring, to 
have peeled to some extent. The warm sun of April, when 
the canal was unwatered, had the effect of hardening 
up any portions of the wall that had been delayed in 
hard set by the coldness of the water. 

Laitance, or scumming, of the concrete surface has not 
been found to any extent on this work, either in the 
locks, basins, or in the general foundation work. 

The information thus gained was made use of during 
the second season of the work. The scow was moved 
ahead about every 8 ft. and additional precautions taken 
to prevent the steamers creating such heavy wave action 
by making them slow down at a greater distance trow 


rte 








eben a miatalid. 





Aon SALAMA eA es tiem BO ti bile a Aa TORTE MT 8 


Pe mie mt 





- 


cam 











rae 


| 
: 
| 


aA epitopes Nine 


Sn eA OB IR URES ET 


August IT, 1910. 





the plant The work was ontinued earlier in O 
tober, instead of waiting till water had | 00 
cold 

On examining the second season’s operations on the 


April, 


wall, and the 


following good results were found all along the 


finish at the bottom was remarkably 
mooth 

The ice had no injurious effect The stone ballast was 
exposed in portions of the face, but only slight repairs 
were required. The action of the ice is one reason for 


making the concrete facing on the Lachine Canal so 


thick About one m of the concrete facing on the 
iorth side was laid with a view to stopping a heavy 
le through the bank. The result was entirely suc- 








m Cana vhere concrete had been 

I on n the dry, was noticed, even 
luring the onstruct ) ne vorks hat many of the 
iba had harde 1 only at th urfa ind that a year 








ifterwards the lower part was still soft and 





I J 
was due to the fact that they were laid upon turf and 


other soil where there was a dis 


icids, whi 





h had a tendency to unite the chalk of 
the ement in such a way as to make soft soap.’ 
The conditions of the Lachine Canal were not such as 
» ereate the difficulty 
ty banks, although peat and 
ground back of the north bank. 
4 peculiar result was noticed at one 
wall A 


above described. There are no 


marl abound in the 
portion of the 


cavity existed under one of the forms which 

















was missed by the diver. Through this the richer por- 
vn he concre ran ou 1 covered about 6 or 8 
1e bottom of anal to the thickness of a foot 
r with a regular mortar When the section 
“ ied lowing Apr (1909), the 
) ondition w ind ind, strange oO say he 
nortar was almost in a plastic state, although the por- 
of the wall above below and opposite this point 
were hard This mort hardened up as it became ex- 
was unlik 1 
ibove ind the 
ng lost the pro 
had, before set- 

ey 





affected, as the 


forms protected them until the concrete had been set 


Whatever the rganl matter was in discharges 


these 


from the mills, it had no injurious effects on the walls 





hough portions of them near the factories are highly 


d olored. 


Cost of Operating Plant. 


An analys of the cost of the work, to be of value to 
in engineer, must cover the details o he 
gangs required for each part of the plant, and 





me The ost of materia sand, stone, coal, o é 
will depend more or less on local rcumstances, and 
d not be onsidered here 


The general experience is that a large plant requires 


a number of extra men, not usually provided for wher 





the plant is designed it must so be remembered that 


+} 


1e time spent in getting ready and laying up, if the 


operations go over more than one season, must not be 





»verlooked, as in many cases this an expensive item 


and unusually so with a floati 





plant in this country 


The gangs employed on this plant were as follows: 


Lifting Scow.—1 foreman, 4 cranesmen, 1 diver and 2 


ssistants 
Wiring and Depositing Plant.—1 hoist runner, 1 fire- 
man, 3 trimmers for stone and sand barges, 1 mixer 


yperator, 1 1 





materiais to car, 





and feedi 





1 car operator, 2 men ement from barge to 
scow, 1 man opening cer 1 man feeding cement 
to car, 1 operator for ram, 1 man operating door of 


bucket, and 1 cement bags 
Men Employed on Banks and Scows 1 
{ helpers for 


man collecting empty 
carpenter and 


adjusting beam runs and rollers for mov- 


ig arm of ram, 1 man leveling concrete 


surface, 1 fore- 





man on barges for sand, stone, 


on latter. 


and cement, and 10 men 


Supervising Staff.—1 
mechanic, 2 assistant 


general 


mechani 


superintendent, 1 
1 carpenter 
These were all high-grade men in their class, 


master 
foreman 





and were 
kept employed on the work about eleven hours each day. 

The transportation plant consisted of two tugs, eight 
or nine barges, including covered-in barges or scows for 
cement storage, and a barge for coal. The cost of this 
part of the outfit would be probably 


cost of 


harged up to the 
supplies, etc., and need not be 
A small repair gang was generally 
call for repairing the 
is one that should be 
for on simi! 


considered here. 
required, and kept on 
This latter item 
considered and allowed 
ontractors, the 


floating plant 





carefully 


ir plants. Some author has 
observed, neglect this, but it was not so with the 


tractors for this work. One 


con 
good carpenter and three or 
four lelpers should be provided for the 
a plant of this kind, even if new at the 


The capacity of the 


maintenance of 
start. 
plant averaged about 200 cu. yds 


per day of ten hours. This was sufficient to fill in 
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behind about one length and a third of tl orms used 
hat about 130 ft. lineal, of fin i wa irface 
ich day The record is about as follows 

1907, 20,000 cu. yds 





from June 5 to Oct. 24.. 
1908, from May 15 to Oct. 17 
1909, from May 12 to June < 


scccssee «S000 Cu. 3 
ish)..... 6,000 cu. x 





.06,000 cu. yd 


Ist of May in each year till the date 











was pent 1 ge ng the plan 
irs out the remarks previously madé 
getting ready and laying up ating 
oO 1e€ work o e Lachine C 
oved to the Soulanges Canal, where 
red a oO i 0 i sin ur 
pie ) worl The slope o it walls yweve! 
he utter is wa fiatter lan LOSE yn the Lachin 
Can t vit son slight langes he author is 
re ghily it ictory work was done 
Conclusions. 
The three seasons’ experience in laying concrete under 


water is sufficient, in the opinion of the author, to show 











that there is practically no limit to this class of work, 
provided the space can be confined and heavy currents 
yvercome. As was pointed out by Mr. Vernon Harcourt 
some years ago, ‘“‘the chief difficult; found near the 

»w-water mark in cases where there is a fluctuation 
of the water-level, and just above and below where 


is a wash.” 








mix should be, in the majority of cases, what 
be termed a we putty mix,’’ and experience 
lat more washing out will occu f the nix’’ ha 
1 tend y » be too wet 
A few test WW ) water 
be suited » the 
I ” t } icret may 
) ve out o pla abou to sele 
t mixing plan that sually supplied 


the automatic 





small enough, 





ind that a 60-gal. 
quantity of water, regulated by the automati 
quantity figured for a theoretical ‘‘mix,’’ is of 





le use on actual work In ly cases the 





absorption 
of the iry 


material alone will take all the water 





batch; in fact, the 
imount of water also changes with the 
temperature and humidity 
The man in charge of the water must be 
his eyes and some judgment as well as to turn a valve 
1d the only mechanical perfection required is a 
valve and a quick turn-off. 
indebted to Mr. A. T 





The author is Gibson, Toronto, 


rember of this Society, the engineer for the contractors 





ind to Messrs. Haney, Miller, Quinlan an 


Robertson 





nl n 
1e plant 


for permission to use the original drawings of tl 
The work was carried on under the supervision of the 
Department of through Mr. E 
Marceau, the superintending engineer of the 

] and the 
Canal 


gus W. Robertson was the 


Railways and Canals, 


Quebee 


engineer in harge of the 


author, as 








dire 
of the contractors on the site, and, with the 


representative 


author, 











was enabled to follow out daily the operations of the 
pl and the results attained 
— —— ~ . a 


Effect of the Length of Penstock on the 
Weight of Revolving Parts of 
a Water-Wheel Unit. 


By GEORGE M. PEEK.* 


It is 


gree of 


impossible to attain 
regulation of a 


any satisfactory de- 
unit fed by 
a long closed penstock, unless the revolving parts 
are made of I A turbine with long 
penstock which has insufficient weight in the re- 
volving parts will gain in speed excessively when 


the gates are being 


water-wheel 


proper weight. 


closed by a quick-acting 

governor. 
When the 

there is a 


it has 


governor closes the 


rise in 


gates 
penstock, 
may be a 
This 
generally is, a 
delivered to the 
there be an increase 
penstock there 
retardation in the velocity of the 
penstock; 


suddenly 
pressure in the 
stated that there 
mentary increase in discharge. 
although there 
momentary 


and 
mo- 
cannot be, 


been 


and 
enerqu 
For in order that 
in pressure in the 


may be, 
increase in 
turbine. 
must be a 
flow in the 
it is 


crease in discharge. 


hence impossible to have an in- 
sut the 
proportional 
multiplied by the 
efflux. 





delivered 


energy 





turbine is to the weight of 


the water square of the ve- 


locity of When the water is suddenly 


#5025 Barimer Ave 


St, Louis, Mo 








checked by the gate I pressure may rise suffi 
iently to cause an increase in the velocity of 
lischarge such that the energy delivered to the 
turbine is creased momentarily in spite of the 
reduced gat opening. 
In the following discussion the notation used is 
length of penstock, in feet. 
p rise in pressure due to decrease in gate 
opening. 
l normal velocity of th water in the pen- 
stock. 
t, velocity after change in gate opening. 
I retarding force 
m mass of the water whose cross-section is 
one square inch and whoss ength is 
equal to that of the | kk 
q acceleration of gravity 
/ time required to change the gate opening 
P horsepower of the turbine 
WW the ombined weights of the revolving 
parts of the unit. 
I energy absorbed or given out by the re 
volving parts due to a change in speed 
R radius of gyration of the revolving ul 


\ speed of the turbine, in reve 
minute, 
0 percentage of speed variation 


The formula 


p OO1S4 1 


seems to be the one very largely used for de 
termining the increase in pressure due to a 
change in the velocity of water in the penstock. 


€ 2 t¢ ri 
Seems to go 


But in actual practice the pressure 


would be indicated by this formula 
ollowing solution: 


m moving with velocity vr, 





would be 4% m t*. If the mass 


With uniform retardation in 
T, the distance through 


will be %™r 7 If the 


which it will move 
retardation is caused by a 
force Ff’, the work done by the force in bringing 
to rest would be %ei*T F, 
kinetic energy, or 


%4veT Pe Me m v* 


In case of a change in velocity 


and this 


equal to the 


stoppage, the 


kinetic energy changes by the 
ference between initia and energies, 


m (vV, re"): the average velocity of the force 


and the wor 





in changing the 





speed must equal the hange of kinetic energy, 
or 
1, (? vr.) FT mem 2.*) 
so that 
“ic / ) 
P 
1 

In a penstock, during cl e of the gate at 

the lower end, the increase of pressure is the 


retarding force, so that the force is not constant 


assumed In the absence of 


as aoove 





nite information concerning the rate « increase 





in pressure we ure 


may assume that the 
uniformly. In that 


value of p will be twice the 


press 


rises case the 


maximum 
average, and the 


above formula changed to read 


2m(v, — v2) 
(i 
1 


derivation of 


would be 


Since in the 
elasticity of 


this formula the 


the penstock and the compressibility 


¢ +} 
OTF Une 


water have not been c 
that the rise in 


sidered, it may be 
would never 
reach the above value. A safe and con- 


servative value for p may be 


m (v1 — r2) 


issumed pressure 


actually 


or, since m 


p = 0.0201 (1) 


L (rv) " ve) 


and 7 = 0.0201 - (2) 
Pp 


In order that the turbine or water-wheel may 
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( roperly governed, the length of } 120 of lands withdrawn, classified or known as coal landa, 
‘ velocitv of the vater n Same if the angle of inclination would be a 02 separately from the under 1g mineral 
known, togethe1 ith the specified G00 BUREAU OF MINES h reation of a Bureau of 
: "yy f Mines (Public 179%) opens the road only to very 
speed variation 1 order that the 1 in pres “he force of gravity acting in the direction ot : . - — : 
‘ , arge savings in t} waste oft va bu more im- 
ire n the pe to ind from this the weight ’ venstock would b portant, to the of the waste o imat 
f the revolving par may be determined a, gx 0.2 o2.2 X 0.2 6.44. oal mining a 
I nerg ! n the revol g parts : . : . ) . hes ire ! e field cc 
: aint Then from the gravity formula 1 g, t we have rh , n the fleld cov 
P . . . - . : ered by the a small portion 
uM toe Re N 6 6.44 tort .95 seec., where t is the time : ae 
: ired f i t j a a ‘ of the definite Conservation 1 worked out unde 
required for gravity 0 yroduce 1 velocity of 
) 8600 5 cee ie Roosevelt Administration re is much more to be 
uo) . > i : the nenstoe 2} e i less 
2g SHU) 6 ft. per we in penstock Sin this le tyne’. But tiie mush ine eal progr 
; than the value 1.44 sec. found for 7’, the drop i: o : 
ind the energ hich would be absorbed or . : E 5 2 Bills Opposed by the Association. 
: ; - speed when full load is thrown on will be within 
iven Out by the revo ng parts due » change ‘y 


fae (N 


WwW 4 1° hk? 


2q 3600 


The negative sign indicates that the revolving 


parts absorb energy upon a rise in speed 
When the full load is thrown off the unit, the 
governor closes the gates, and the shutting off 


may be considered to be uniform. 


The average horsepower delivered to the 


turbine 
While the governor is closing the gates would be 


P/2, or the work input 3550 P/2 footpounds 


per second Therefore the total energy 
ielivered to the turbine during the closing 
of the gates would be 350 £4PT/2 This 
inconsumed power must be stored in the 


shape of increased kinet energy of the revolving 
parts, without erceeding the allowable variation of 
speed; for this purpose we must have 


dO PT W Rk N 5 


2 2936.4 


Pz 
orWRk 807540 —— (3) 


W KR? = 16232 (4 








EXAMPLE.—The folowing example nay ) 
taken to illustrate the use of the above formulas 
Suppose we wish to determine the weights of the 
revolving rts of a 5,000-HP. unit working under 

n effective head of 120 ft. at 300 r. p. n the 
penstocl ‘ing OOO ft ng with a norm velocity 

f flow n sal 4 ft er Se ‘ allowable 
speed varia n from full load to no load is 
imited to S., and the rise in pressure in the pen- 
stock hen full load is thrown off, must not « 


ceed 50 Ibs. per sq. in. 
Here 1 6 After the full 


4 load is thrown off 
the velocitv in the 


penstock need only be suffi- 


ent to keep the unit up to speed, and practically 
msidered as zero. Then 


(4), 


pe c 


v, may 


have, by formula 


SOOO 600 6 


WR 





$11600 
YO & 9OOOO < .08 

For instance, if the radius of 

4 ft., W must be 50,730 lbs. 


Solving eq. (2) to 


gyration Rk equals 


find the time in which the 


governor must close the order to fulfill 


gates in 





the above conditions, we have 
020] 600 & 6 
T a — . or 1.44 sec. 
50 
The question would arise as to whether or not 
the speed could be kept within the limit when the 
load is thrown on the turbine. If we assume 


uniform the sine 


penstock to be 


assumed for the problem. 

above method of determining ¢ neglects the 
; but as the 
acceleration 
frict:on 





ff friction in the 
velocity during 
effect of 
the value of t would probably remain below thr 
value 1.44 sec. found for 7. 





penstoc} 


average would be 





small the 


would be small, and 





Summary of Recent Congressional Conserva- 
tion Legislation. 


our know, 
long National 


with the object of 


As many of readers 


ganized 


there was or- 
not Conservation 
that is 


intelligent, private effort 


aso a 


Association doing all 


possible by concerted, 


to further the conservation of the natural re- 
sources of the country. The Association has its 
headquarters t Washington, D. C. Its first 


president was Dr. Charles W. Eliot, until re- 
\ Harverd University. After 
the deposition of Mr. Gifford Pinchot as Chief of 
the U. S. Forest Mr. 


cently at the head of 


Service, *inchot made 


was 


President of the Association. We give below a 
ImmMary of the Congressional Legislation on 


Conservation, together with some account of bills 


pending before Congress at its recent ad 
j ment, all as printed in a 
National Conservation Association, dated July 26, 


signed by Mr, Pinchot: 


Bulletin of the 


Bills Advocated by the Association: 
Measures within the field o 


1 by the 


Conservation whose pas- 


Association and the results 
\ 1 I i follows: 

THE PUBLIC LANDS WITHDRAWAL 
3), INCLUDING ALASKAN 


ACT (PUBLIC 
COAL LANDS.--The Hon 


James R. Garfield presented the views of the Association 
is to th bill before the Senate Committee on, Publi 
Lands which epted his suggestions Subsequent 

odifications i1anged the bill for the worse, and, in 
particular, opened lands withdrawn for water-power and 








yther purposes to private appropriation under certain of 
mineral land laws But the bill as finally 
é far beyond the recommendations of the 
tion, and o elf alone more than justifies 
é Asso at 1 Zz h € ession lt wa 
inde he a ( ) his Act ie recent wit 
iraw put is wer ! 
I s irticular gratifying b renewed with- 
irawal the Alask ( inds a protected, temporarily 
1 om é 1 ry I s which nreaten to 


THE INDIAN AND THE 
Omnibu India A Publi 


ervation o rower and re 


STATEHOOD 


ACTS.—The 
expressly authorizes 
ervoir sites on Indi 

blic 219) for adn 
makes 





similar 


reservatio 


new States, while the With- 


lrawal A (Pub 5) expressly includes water-power 
site is one the purposes for which the President's 
wer of w lrawal may be ex ised. This provision 


fted by the 





wa t Administration. The 
right o f ve returns for luable water- 
power site private interests, for which the 
\ssociation recognized in several pending 





ognize that 50 years is long enough 
life of any such grant. 
Indian Act (Public 


Other bills re 
Omnibus 313) authorizes the 
e of mature, living, dead and down timber on all 
and so at last makes possible the 

conservation of all Indian Forests on a scientific basis. 
THE APPALACHIAN AND WHITE MOUNTAIN FOR- 
EST BILL.—The bill (H. R. 11798) for the purchase of 
the Appalachian and White Mountain National Forests 
passed the House and an agreement has been 
under which it will be finally voted on in the 
means unlikely 


Indian Reservations, 


has agair 
reached 
15, 1911. It is by no 
that this measure, for which the friends of Conservation 
have been contending for more than a _ decade, 
last be ma law 
SEPARATION OF 
MINERAL 
vention of theft and 





will 


1 





SURFACE 


‘onservation of 


FROM UNDERLYING 
coal, which means the pre- 
waste, and not the prevention of 
isted by the passage of the Act 


use, is ] 
) which provides for disposing of the 


(Public 








surface 


PROPOSED ( 


THE 


RANT OF WATER-POWER SITES TO 
STATES.—The main purpose o his bill (S. 7482) 
Western States all the 
ies of the National Gove 





and 
ient, with respect 


powers 





nt on lands 





owned by the 
the Association issued 
taken that the 


for the general wel- 





1 position was 
morally bound to exercise 
titutional 
domain, 





fare its cons power to dispose of and regulate 
the publi and that in surrendering its land 
title to and therefore the their 


present and future use, the Federal 





power 





ontrol of 
Government would 
whose property it 


be shirking its duty to the people, 


holds in trus The Association believes that the pas- 
sage of the Smoot Bill would put the uses of water- 
power completely in the hands of the big water-power 

erests and that it would give them precisely what 











they wanted and had sought in vain in the last Co: 
gres and Administration Therefore, the Association 
vigorously opposed the bill. It was not passed 1 t 

till pending in the Senate 

THE JAMES RIVER DAM BILL.—The Association op 

posed the bill to 1 nse a power dam in James Rive 
574), on ground hat gr ted un 

trol of a i! resol e for an indefin 
compensation to the pe ind . a 

the obstruction of a navigat river for p 
without assurance lat th f ture 
of the obstruction were in harmony with 
plan for improving navigation, and with- 
1@ power value o ie tream to help 





ot its improvement The 


Associatior 


issued a bulletin against this bill on May 5. The bill 
was not 


OTHER 


passed. 


WATER-POWER BILLS.—Other water-power 





bills were introduced by Senator Carter, of Montana 
(S. 5704); Senator Hughes, of Colorado (S. 8025); Rep 
resentative h, of California (H. R. 11932), and Rep- 





resentative Englebright, of Cz 
These bills 





fornia (H. 


water-power sites 


R. 23586) 


would have granted 


ownership to t 


now 





States, or would have sub- 





m to condemnation by power companies under 

would have sacrificed all 
The Association opposed the 
bills None of 


favorably 


State law 
Federal 


passage of all 





er course 


rights of 


ontrol 


these them have been 


enacted into law, or reported for 


pass: 
pass 





Other Conservation Measures. 
The General Dams Act 


Congress, 


(Public 246), passed at the last 


session of provides that in approving plang for 


dams the War Department must consider the systematic 


development of the river for navigation and require the 
general plan to thereto. This has not been 
hitherto the case s are for the first time lim- 
ted to 50 years principle of compensation to 
the people is re in so restricted a form as t 





pe in subs e nullified. The Association opposed this 
feature of the Act, but without success. 

For ihe same reason the Association opposed the Omni 
bus Dams Bill (H. R. 26081) to grant 16 se; ite liceuses 


for the obstru on of navigabl 


of the country 
Dams Act. This bill did not pass. 
The River and Harbor Act 


interrelation of 





rivers in 
fixed 


part 





under the conditions the General 
(Public 264) recognizes the 
power and navigatior 

It is unfortunate that the Ir 
refused to 


water-supply, irrigation and 





xr Department has ab- 
rights of mun 
wherever the 


solutely Approve way for cipal 
water-power 
lands affected are believed to be 


This policy has continued for a year. It 


valuable for water-power 


amounts to the 
absolute stoppage of r} 
out the arid West, and has 
ully fé 
The Forest 
1e Interior Department 


water-power development 
much to 
Conservation in 


rejected 


through 
done create the 
that 


the proposals of 





tote Ise conception of 





region. 
Service has wisely 
looking to the establishment of 
National 





1e same policy in Forests 


OO 2 
THE CONSTITUTIONALITY OF THE JU. S. 
mation act has been upheld by the U. S. 
with a suit 
Idaho. Ac 
main point of the decision 
Burley contended that the act which permitted the 
Government to condemn his lands and water for irriga- 
tion purposes was unconstitutional on the ground that 
the water stored in the reservoirs sought to be taxed 
was not wholly for public use, but was to be supplied to 
private landowners by the Government as well The 
decision establishes the right of the Secretary of the In- 
terior to acquire by condemnation or otherwise lands 
and waters in the furtherance of reclamation projects 
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When the Hoboken trainshed of the Delaware, 
Lackawanna & Western R. R. was built, five 
years ago, the novelty of its design won wide- 
spread credit for its designer, the then Chief 
Engineer of the railway, Mr. Lincoln Bush, M. 
Am. Soe. C. E. The success of the trainshed in 
operation, and the adoption of the same design 
elsewhere, enhanced that credit. A letter which 
was published in our issue of June 16 tended to 
detract from that credit by attacking the origi- 
nality of Mr. Bush's design. The letter stated 
that Mr. E. I. Cantine and Mr. J. H. Philips, as 
a result of a trip of investigation to Philadel- 
phia for the Lackawanna, had conveyed to Mr. 
Bush various ideas on trainshed construction, 
which entered into the design of the Hoboken 
trainshed. 

We have since made careful inquiry as to the 
statements and implications made in this letter 
in so far as they relate to Mr. Bush and the de- 
signing of the Hoboken trainshed, and have 
received the written statement of Mr. 
and affidavit from Mr. Philips, 
allegation unequivocally. 


Cantine 
denying the 


We have also received statements, under oath, 
from other officials of the Lackawanna of that 
time and the present time, that the Lackawanna 
did not design or call for bids or receive bids on 
a trainshed of the inverted-umbrella type, the 
Bush shed being the only one on which bids 
were asked. These affidavits further bring out 
the important point that the original complete 
detail tracing of the Bush design was finished 
May 3, 1805, whereas the trip to Philadelphia* 
by Messrs. Cantine and Philips was not begun 
till May 5, 194%, and was not reported till May 
9, 1905. 


*The ‘‘trip’’ to Philadelphia was a stopover incidental 
to an inspection trip to Harrisburg, Altoona, Marysville 
and Enola, Pa., to inspect hump yards Without re- 
quest or authority from Mr. Bush a short stopover was 
made at Philadelphia to inspect the methods of handling 






express, bags¢ and mail at Broad Street and West 
Philadelphia stations Mr. C. H. Ketcham, former Di- 
vision Superintendent of the Lackawanna, was in the 


party, though not mentioned the letter. He has 
made affidavit, which fully agrees with the statem«e 
of Messrs, Cantine and Philips. 
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It will be evident that this completely destroys 
the imputation made, and leaves Mr. Bush's credit 
for the design undiminished. 


ee 
The economic advantages of proper organiza- 


tion and methods for everyday work are th 
basis of frequent discussions at meetings of en- 
gineers, and the trend of the discussion is usually 
in the line of endorsing methods of this kind on 
the ground of both economy and efficiency of 
the work performed. Examples of lax and in- 
efficient methods are met with so frequently, 
however, that one is led to wonder sometimes 
how far those who endorse the principle carry it 
into effect. 

Two instances which have come to our atten- 
tion recently will illustrate our meaning, and 
While both relate to railway improvement work, 
they may be considered as typical of instances 
m various other kinds of work. The first in- 
stanee is that of steam-shovel work in widening 
the roadbed of a trunk line for sidings and 
yards. Much has been said and written as to the 
desirability of keeping such machines steadily 
at work by proper equipment and organization 
of the work-train service, and these ideas are 
generally accepted. In the case to which we 
refer, a large and powerful shovel was used, and 
there was a powerful locomotive for the work 
train, but the supply of cars was so small that 
the shovel stood idle for a material portion of 
ts time. The other instance relates to the un- 
loading of rails for rail renewals on a double- 
track main line. It has been pointed out many 
times that rails represent a considerable amount 
of money and that they are liable to injury by 
careless handling, so that particular care should 
be taken in unloading them along the track. 
These facts are generally recognized, and numer- 


ous appliances and methods have been devised 
for performing this work easily, quickly and 
cheaply. In spite of all this, however, on the 
work in question (and, we must believe, in many 
other cases) the rails were simply hauled out and 
allowed to drop on the ties. As two rails were 
unloaded at each halt, the second rail invariably 
fell upon the first. 

would probably show 


Examination of the rails 
kinks and notches at- 
tributable directly to the method of unloading, 
and these (with other defects perhaps not easily 
seen) may develop flaws and cracks in service. 
Both the cases cited were on what rank as 
“tirst-class"’ roads with large and (presumably) 
well-organized engineering and maintenance de- 


partmen Both occurred, also, within 30 or 40 





miles from headquarters, and they indicate the 


desirability of ‘jacking up’ some officials. 


Probably the officer in charge has a large num- 
ber of similar jobs under his general direction, 
ind such an officer cannot be expected to give 
his personal attention to the details of each job. 
But he should certainly see to it that his staff 
is so organized and instructed that the work will 
be done by proper methods and with proper 
records as a check upon the working efficiency 
of his staff and their men, If this was done 
there would not be so many examples of waste 
of time and misuse of material. 

We are not concerned specially, of course, in 
There 
may have been reasons for the defective condi- 
tions, although it is difficult to imagine any 
good reason for handling new rails like so much 


the criticism of the two examples cited. 


scrap iron. Unfortunately, however, these are 
examples of the way in which many jobs of 
similar character are carried on, and this is true 
not only of railways, but also of municipal work 
and other lines of construction and repair. 


The economic advantages of proper organization 
and methods are pretty well understood (in 
theory at least) by the higher officers in charge 
of such work, but evidently there is a direct 
necessity for seeing that the work is carried on 
in such a way as to obtain these advantages, 
and for impressing this necessity upon the as- 
sistunts forming the staff upon which the su 
perior officer must rely for the actual conduct 
and supervision of the work. If he is content to 
consider this as a matter of theory, only, or in- 





applicable to the many minor jobs which enter 


into Improvement or maintenance work, it can 


not be expected that the work in general will be 
characterized by a high degre: rf onomy 
efficiency. 
si aneacia alata 
Why do so many of our cities persist in build 
ing discredited types of garbage and refuse furn 
aces? A member of the editorial staff of this 


journal recently visited a city garbage furnace 
for the third time: or rather furnace No. 3, for 
on each successive visit a different furnace at 

new location was found. On the first visit, some 
fifteen years ago, operating results, as regards 
combustion of the refuse, seemed to be better 
with furnace No. 1 than are now being obtained 
with No. 3. Of course this may be due to the 
engineers in charge, but the engineer of the pres- 
ent plant complained that the furnace now in uss 
designed in that the refuse is 
dumped vertically direct onto the fire and that 
the fire is checked each time a load of refuse is 


was wrongly 


dumped; also that in the absence of provision 
for forced draft he had to depend entirely on his 
chimney. Certain it is that the stokers were re- 
moving ‘‘ashes’’ which contained unburned paper 
Practically no garbage seemed to be coming to 
the works 

What excuse is there for a city to buy such a 
furnace when for years past furnaces have been 
designed and built which make every conceivable 
provision for complete combustion of not only 
the refuse itself, but also the resulting gases 
and for charging the furnaces so as to offer the 
minimum check to the fire? None but ignorance 
As we have repeatedly urged, the selection of a 
furnace to burn garbage and other city refuse 
is an engineering question And yet, it is but 
Month after 


rarely so regarded in America 
month the installation of a garbage 


furnace 
comes up in one or more of our cities, and is left 
to the wisdom of some councilmaniec committee of 
laymen. The ensuing procedure is too well 
known to require description. The results may 
be seen almost anywhere from the Atlantic to 
the Pacific, the Gulf to the Canadian border, in 
the shape of abandoned furnaces, or furnaces 
yperating in a haphazard fashion, with smoky 
chimneys, half-burned refuse pulled out by the 
stokers and a general air of dirtiness and dilapi 
dation, 

Why have the American furnaces, as a rule, 
been such failures? Simply because scarcely one 
of them has been designed and built by a com- 
petent engineer. Even the first British refuse 
furnaces of the late 70's seem to have been much 
better than ours of the SO’s, although it should 
be noted that we tried to burn relatively wet 
garbage and even night soil, whereas the British 
furnaces coped from the first with a relatively 
dry mixed refuse, containing a large percentage 
of combustible matter. 

This long succession of failures in the refuse 
burning branch of the municipal service has been 
broken in a few recent instances by taking ad- 
vantage of the latest engineering knowledge f 
the subject. The refuse incinerator at Milwau- 
kee, Wis., described at length in our issue of July 
14, 1910, is a notable example of a change in the 
right direction. 


Since the extension of the Chicago water in- 
takes and the diversion of the sewage of the city 
from the lake by means of the Chicago drainage 
canal, the typhoid death rate of that city has 
fallen to a !ow point as compared with most 
American records, but one which is still notably 
above the rate of an imposing number of foreign 
municipalities As a part of the vigorous gen 
eral campaign which is being waged by the Chi 
cago Department of Health, arrangements have 
just been made which are designed to sti fier 
ther reduce the Chicago typhoid death rate = 
this end Dr. L. L 
the U. S. Public 
Service to take a hand in the study and contr 
of typhoid in that city 


Lumsden has been detailed by 
Health and Marine-Hospital 
The medical inspectors 


and the jaboratory of the Health Department wi} 
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report typhoid information to Dr. Lumsden, and 
he will also have the help of a large body of 
nurses connected directly or indirectly with the 
public-health campaign In addition, he has 
asked the cooperation of every physician in the 
city who has a typhoid case. The Health De- 
partment stands ready to assist in typhoid diag- 
nosis through its laboratory by means of exam- 
ination of blood specimens, and in this work has 
been promised assistance from Prof. Jordan, of 
the University of Chicago 

As bearing further upon this campaign, we 
quote from the Bulletin of the Chicago Depart- 
ment of Health, for July 16, as fo'lows 

Every suspected case should be safeguarded as though 
it were known to be a case of typhoid fever. Have the 
stools and urine disinfected and screened at once. If the 
case does not prove to be typhoid no harm is done. The 
disinfectant recommended is a solution of good chloride 
of lime, one-quarter of a pound (about eight tablespoon- 
fuls) to a gallon of water. The lime should be kept in a 
tightly covered metal can and the solution made up fresh 
each day In hospitals, 4 to 8 gallons can be made up at 
once if it is to be kept in tightly stoppered bottles. : 

Dr. Lumsden has had wide experience in investigation 
of typhoid outbreaks at numerous points throughout the 
country and is a recognized expert in this field. The 
doctor will be pleased to meet Chicago physicians, indi 
vidually, or in any meeting that they may choose to ar- 
range, to discuss the plan of campaign and to arrange 
the work in hand along lines of mutual helpfulness. 

Obviously, not every city can expect to secure 
the assistance of the Public Health and Marine- 
Hospital Service in its efforts to control typhoid 
fever, We have no doubt, however, but that more 
assistance of this kind could be had if it were 
asked for. There are, too, plenty of experienced 
epidemiologists outside the federal service to 
meet any demand from cities likely to arise for 
some years to come. Certainly there is no ques- 
tion but that nearly every City Health Depart- 
ment in the country could do far more than it 
has yet done to ascertain and control the 
causes of the spread of various communicable 
diseases which every year result in so many 
deaths. Typhoid studies are needed in a large 
number of cities in order to learn why it is that 
notwithstand ng the introduction of apparently 
satisfactory water-supplies, the typhoid rates still 
are far higher than in well-regulated foreign 
cities. The relation of water-supply to typhoid 
fever makes a direct appeal to engineers, and it 
is only reasonable to expect that they will! inter- 
est themselves in it accordingly. 
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You Never Miss the Water Till the Well Runs Dry 


In the border-land between those portions of 
the United States which are absolutely dependeni 
upon irrigation for its successful agriculture and 
those which need irrigation so infrequently as to 
make construction of irrigation works of doubt- 
ful expediency, if not wholly impracticable, there 
Les a considerable area which has a relative 


plenty of water in some years and is subject to 
killing droughts in others. This condition has 
been disastrous to thousands of farmers who 
have been encouraged by wet years to depend 
wholly upon the rainfall instead of providing 
safeguards in the way of irrigation works for use 
during the dry years. 

The U. S. Reclamation Service act passed by 
Congress in 1502 contained a clause which time 
has proved has an important bearing upon the 
prob'ems involved in the border-land condi- 
tions just mentioned. That clause, in effect, 
made it necessary to build extensive irrigation 
works in a number of states lying in the semi- 
arid region—or, if one prefers, the semi-humid 
region, This compulsion was due to a provision 
that, in so far as is feasible, money equivalent to 
the major part of the contribution to the Recla- 
mation fund (arising from the sale of public 
lands) should be spent within the state contribut- 
ing to the fund As a result, several projects 
were entered upon where not only is there a fair 
amount of rainfall in some years but where, in 
addition, the only available water-supply for the 
irrigation of the lands included in the projects 
required pumping. These irrigation project sys- 
tems, it will be seen, thus had a double handi- 
cap of no need or little need for water in some 
years, and of high operating charges caused by 
pumping expenses, Presumably, the high oper- 


ating charges were in part offset by relatively 
low capital charges. 

In the agitation over the U. S. Reclamation 
Service during the past few months some of 
the adverse critics blamed the Service for having 
undertaken these particular projects. It was 
pointed out in answer that the clause of the 
Reclamation Act already mentioned made vir- 
tually compulsory the establishment of irrigation 
works in the aforementioned border-land area 
and that the projects selected were the most 
promising of all those presented for consideration. 
It was also pointed out that although the people 
of these states, and particularly those who were 
to be benefited by the projects, were very solic- 
itous for the construction of the irrigation works 
in question, yet after the expenditures had been 
incurred relatively few had come forward to use 
the water provided, while some even went so far 
as to claim that there ought to be no charge 
whatever for the water 

This state of practice and opinion, we wish to 
make it plain, appears to have been very largely 
due to the fact that following the opening of the 
irrigation works in question the rainfall was rela- 
tively plentiful so that the farmers could get 
along quite well without any other water-supply 
than that furnished by nature. These farmers 
seem to have experienced the same conditions 
and to have been in the same state of mind dur- 
ing the early part of the present season. Later 
on, however, a change occurred. This is set forth 
in an interesting way in the following brief offi- 
cial statement issued by the U. S. Reclamation 
Service under date of July 15. 


Farmers under the pumping projects in western North 
Dakota have been experiencing a wide variety of 
weather. On June 2 the ground was white with snow 
for a few hours. On June 20 the temperature was 102° 


F., accompanied by scorching winds. The total pre- 
cipitation was 1.88, and as a result unirrigated crops 
were practically burned up Many will not be worti 


harvesting, and the best yield that can be expected on 
dry land will not be 50% of normal. 

Very few applications for water from the Missouri 
River pumping plants were made early in the season. 
On June 1 only seven water users were entitled to 
water on the Williston-Trenton project, and practically 
none on the Williston project. During the latter part of 
the month the Service was besieged with requests for 
water. Owing to the great necessity for immediate relief 
the Reclamation Service officials increased their force 
and an effort was made to make prompt delivery, al- 
though the farmers were notified in advance to file a 
week's notice for the first delivery of water. About 
thirty men were employed on June 19 and on June 22 
there was a force of 80 at work. The power and pump- 
ing machinery and canal system were operated at full 
capacity The seven boilers at the power plant de- 
veloped about 1,900 HP. As no such demand for water 
was anticipated the amount of coal available was some- 
what limited, but in practically all cases good heads of 
water were furnished and irrigated crops are in ex- 
cellent condition, 


Perhaps the experience of the present year 
will lead the farmers under these irrigation pro- 
jects to realize as never before how valuable it 
is for them to have an emergency supply at hand, 
Whether time will prove that the construction of 
these works would have been justified as a mat- 
ter of agriculture economics, regardless of the 
mandatory provision of the Reclamation Act, it 
is perhaps too early to state. There seems to 
be no question, however, but what an experiment 
of this sort, whether on so large a seale or not, 
is well worth trying. Fortunately, the manda- 
tory clause in question was repealed last June, 
so that hereafter the selection of irrigation 
projects may be based entirely upon their 
merit. 

In conclusion, it will not be out of place to 
call attention to the fact that with the recent 
heavy fall in exports of our food products, due to 
increased home consumption, and the apparent 
rapid approach of the time when under present 
conditions our crops will not be sufficient even 
for our own needs, a notable change in agricul- 
tural methods is imperative. Among these will 
probably be the more extensive use of water for 
irrigation in the strip of land lying between the 
clearly defined areas where irrigation is an ab- 
solute necessity and where the normal rainfall 
makes general irrigation quite unnecessary. 





The Rochester Sewage Disposal Case: 
Sewage Disposal by Dilution 
Strongly Endorsed. 


Paradoxical as it may seem, the disapproval 
of the sewage disposal plans of the city of 
Rochester by the New York State Department of 
Health, on July 26, was really a virtual ap- 
proval, While technically the plans were re- 
turned as disapproved they were really sent back 
for minor changes. The great principle under- 
lving the plans—sewage disposal in water as a 
perfectly legitimate alternative, in some _ in- 
stances, to disposal on land—is established more 
firmly than ever before by this Rochester inci- 
dent, as may be seen by reading the several de- 
tailed reports on the subject which we give in 
abstract elsewhere in this issue. At the same 
time, Commissioner Porter and Chief Engineer 
Horton, of the State Department of Health, have 
shown themselves to be firm, painstaking and 
Withal judicial and practical conservators of the 
public waters, public health and other public in 
terests of the great State of New York, with an 
open eye to the future as well as a grasp upon 
the present. 

Briefly, the city authorities of Rochester sought 
approval of plans for diverting the sewage of 
that city from the Genesee River, where it causes 
a serious nuisance, to Lake Ontario, and there dis- 
charging it into deep water with no preliminary 
treatment save a slight period of sedimentation 
followed by fine screening. Nearly the whole bur- 
den of making the sewage both inoffensive and 
harmless was to be placed on the marvelous me- 
chanical and biological changes wrought by the 
immense votume of the lake water into which it 
Was proposed to discharge the sewage. In tech- 
nieally disapproving the plans, after securing 
outside expert advice, the State Department of 
Health merely insisted that the slight period of 
sedimentation be doubled, that scum boards for 
removing grease be added, and that provision be 
nade for possible future extensions of the out- 
fall sewer farther from the shore. No changes 
in the screens were suggested. The settling 
tanks were really little more than grit chambers, 
and might almost be called elongated screening 
chambers, Doubling the size of these tanks will 
give a total holding capacity of only 752,000 gals. 
The expense involved in the change and the net 
resulting effect on the sewage of a city of sev- 
eral hundred thousand population will be trifling. 
This is not saying that the change is not worth 
while. We mention its relative insignificance here 
only to emphasize the fact that the fundamental 
basis of the Rochester plans, sewage disposal 
into water, is in no wise altered or affected by 
the change demanded. : 

There is nothing new about discharging large 
volumes of sewage into water, fresh or salt. Al- 
most every large city in the world does it, with 
little or no attempt to remove organic matter 
and with even less attempt to provide efficient 
means of bacterial purification 

The remarkable thing about the Rochester plans 
is that they are based on an unusually searching, 
intelligent, conscientious engineering study of all 
the local conditions at Rochester, including the 
capacity of the lake and its vital forces to as- 
similate sewage without harm or offence to man 
or animal, 

When the resulting plans were submitted to 
the State Department of Health they had already 
received the approval of four members of the 
American Society of Civil Engineers. They have 
since been unconditionally approved by a fifth 
member and approved with suggestions for slight 
modifications by three other members. None of 
the suggested modifications affect the funda- 
mental principle, already stated, that under cer- 
tain conditions sewage disposal by dilution is 
legitimate from a sanitary viewpoint—-as it un- 
questionably is from a financial. 

Who are the eight members of the American 


Society of Civil Engineers who have subscribed to 
this doctrine, as applied to Rochester? Their 
names and positions in the engineering world 
are given in our presentation of the Rochester 
reports, elsewhere in this issue, but we may sum- 
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marize and characterize by saying that four are 
eminent engineers in private consulting practice; 
me is a leader among American city engineers; 
three have attained well-deserved recognition as 
Chief Engineers of the State Boards or Depart- 
ments of Health of Massachusetts, New York and 
Pennsylvania. Four of these engineers acted on 


behalf of the city of Rochester and the four 


broader interests of the 


others represented the 
State of New | 





Anyone who ill skeptical as to the justi- 


fication of discharging practically unpurified sew- 


age into water, under certain conditions, and 


after making careful studies to determine that 
those conditions really exist, will do well to read 
the extracts from the reports of Messrs. Hazen, 
Horton and 


Goodnough, Snow, given elsewhere 


in this issue. Those reports, as well as this whole 
Rochester case, including the decision of the State 
Department of Health, may well be regarded as 
marking an epoch. 

forward this Rochester 
incident as a strong endorsement of the principle 
if sewage disposal by dilution we 


In attempting to put 


have not been 
inmindful of the fact that as an abstract ideal 
no unpurified sewage should ever be discharged 
into water. In like manner no unpurified sewage 
should be discharged on land. But, as we have 
often pointed out, and as Mr. Horton also states 
in his report, sewage: disposal must be either on 
(Ultimately, the liquid 
portion of the sewage must reach the water in 
any event.) 3oth land and 
mechanical and vital qualities which will effect 
purification, so the after eliminating 
dangers of infection, becomes one of relative cost 


ind or else into water. 
water possess the 
choice, 


and general expediency. 

If the ideal in sewage purification was the only 
ideal before the cities of the land it might be 
practicable to prohibit the discharge of any sew- 
age, not highly purified, into water. But as Mr 
Snow forcibly states in his report, our cities are 





available funds and must choose 
those subjects of expenditure bring 
the highest returns in comfort, convenience and 


health. It is just this fact 
many 


limited in the 
which will 


that is compelling 
cities to adopt, and our State Boards of 
Health to approve, plans for sewage purification 
which to many people seem far from the ideal. 
Judged by high standards of the present day 
the Rochester plans conform to what we may 
term a practicable ideal of sewage disposal. They 
abate the present nuisance in the Genesee River. 
They can searcely affect any public water-supply 
to an appreciable extent, and any danger of the 
kind can be removed by water filtration, which 
latter will be demanded soon of all surface sup- 
plies in any event. The plans threaten no appre- 
ciable nuisance to sight or smell. The plans are 
readily adaptable to future changes in the dis- 
posal works, in the nature of biological purifica- 
tion on land or disinfection before the sewage 
goes into the lake, or by extension of the outlet 
Such 
changes Mr. Kuichling provided for more or less 
designedly and the State Department of Health 
now specifically 


into more remote and deeper’ waters. 


insists on, either as immediate 


alterations or future changes in the 


possible 
plans. The plans now have the approval of eight 
eminent engineers, including the chief engineers 
health. 
What mortal could reasonably ask for more? 


of four state boards or departments of 

We have not heard of any one asking for more, 
but there have been those who have claimed for 
the changes demanded by the State Department 
of Health far more than those changes signify or 
the Department intended. In fact, it has been 
alleged that the disapproval of the plans was a 
great rebuke to Rochester and the engineers who 
prepared them. Nothing could be farther from 
the truth. 


LETTERS TO THE EDITOR. 


Transition Curves as Land Boundaries. 


Sir: The following is a typical description with one 








company, and is found in many county records in the 
State of Washington: 
Thence along the are of a transition curve to the 


right, having a radius increasing uniformly from 2,S64.5 
ft. to infinity a distance of 160 ft 





Is it possible to approach infinity uniformly in 160 
ft.? Will it not take more than one are to do this? 
Whose curve or what is it? 
Can you guide me over this orbit and land me safely 
on the asymptote? 
‘Comet.”’ 


- + 
Embedded Wood in Concrete. 
Sir: Referring to the several articles in your paper 


(July 21, 1910, p. 78; Aug. 4, p. 131) regarding the 
failure of concrete piers at Long Beach, Cal., I wish to 
make one suggestion which I have not seen referred to 
It is, of course, entirely possible to build good, sub 
stantial piers under water if proper care is taken ‘o 
have the forms tight and the concrete properly mixed but 
I observe one point about the construction of these piers 
that I think is most objectionable. Wooden piles were 
first driven and the concrete formed around these piles. 
I have had some experience in embedding wood in con 
crete work This is a most unwise thing to attempt 
is I have found that while the concrete is in process of 


se 





the wood, by absorbing moisture, begins to swell 
ind in every case where I have seen wood embedded in 
concrete I have found that the concrete was badly rup- 
tured. This 
for the fz 


alone, in my opinion, would 


ilure of the piers at Long Beach 


account 





I have never 
before seen this subject referred to, but my experience 
had led me to avoid with great care the embedding of 
work 

Yours very truly, 


any wood in concrete 


Cc. G. Rupert 
Wilmington, Del., Aug. 5, 1910 


mane -—» caine 


Another Westerner’s View of the National Con- 
servation Movement. 


Sir: Mr. Johnston's letter in your issue of July 2S 
1910, seems to be a very strong presentation of one at 
titude in regard to what is generally understood as con- 
servation. 

He is perfectly right in asking for a definition of con- 
servation, and a few lines lower gives one that is ac- 
cepted by many thinking people here in the West, i. e. 
prevention of waste It is yet to be shown that 
means purely and simply capitalization of public re 
sources of the West. 


should pay tribute to the National Treas 


There is no reason why Wyoming 
for instance, 
ury when that tribute is derived from Wyoming's in 
dividual possessions, but as I understand the matter 
this tribute arises from public domain in which the 
Eastener as well as the Westerner has an actual and 
live interest. 

In traveling around this Western country I often have 
come across those who are convinced, as Mr. Johnston 
eems to be, that the conservation movement has for its 
administrative 


Bureau Chiefs in Washington I 


chief object the perpetuation of the 
certain 


should consider it 


authority of 
somewhat analogous to say that the 
police force of a 


vide a living for its officers 


large city was maintained to pro 
There are a great many 
people out here who have found the safeguards of this 
so-called bureaucratic interference to be of much value 
Several years ago I condemned as absolutely unsatis- 
factory a dam site on which it was proposed to erect a 
$900,000 dam. Later, some Eastern people became inter- 
ested in the project and built enough of the dam to 
demonstrate that it was absolutely inadequate and a 
menace to those living below A little official inter- 
ference would have saved thousands of dollars, which 
have been worse than thrown away. 

About a month ago I went to Washington to have an 
irrigation project, which had been condemned, rein 
stated. I spent two days in Washington, had a re- 
spectful hearing, and the matter was straightened out 
to the satisfaction of all concerned, this without the use 
of any political pull or personal influence 

It is my experience that the conservation movement 
interferes quite seriously with a great many hazardous 
promotions and consequently is making a goodly number 
of enemies. The matter of conserving possible power 
sites seems to be somewhat overdone, but it is difficult 
to prove that it is doing more harm than the uncon 
trolled promoting of power possibilities. 

In this as in all other matters no hard and fast lines 
can be drawn, but it is just as well to have regulations 
too stringent as too lax, for it is much easier to prop- 
erly modify the former conditions than the latter. 

Yours truly, 
Geo. M. Bacon, M. Am. Soc. C. E 

Salt Lake City, Utah, Aug. 2, 1910 
> — — 


American and German Street Railway Service. 


Sir: I read with a great deal of interest the editorial 
correspondence by C. W. B. in Engineering News of 
July 28, making comparisons between the street rail 
way service in cities of Germany and of the United 
States No one who has an opportunity to compare Eu 
America can fail to be 


which your correspondent 


ropean institutions with those of 
impressed by the contrasts 


ets forth in such entertaining fashion; but while I am 


heartily in sympathy with his comments and criticism 
of our American ways, I think he has overlooked, or at 
least failed to emphasize, some important differences in 
the conditions which control the design and operation of 
he street railways under discussion 

In the first place, he seems hardly to give due weigh 
to the influence on street-car design of the city with 
straggling 


suburbs as 


city like those of 


compared with the compa 


indeed be aid 
without exaggeration that the street railway service o 


Germany It may 


most American cities of large or moderate size is essen 


Many 
of the car lines run to suburbs remote from the city 


tially a suburban rather than an urban service 


nd separated from it by long stretches of thinly popu 


lated country through which it desirable to maintai 
a high speed with infrequent stops Cars must be de 
signed for the 


highest speed which will be required of 


them, and this fact, rather than the arbitrary ‘co 
venience of car-builders’’ may explain the 


tively high, 


compara 
heavy and inconvenient design of America: 
ars Again, American cities abound in steep grad 
which loaded cars are required to ascend at,good speed 
I doubt if the average German street-car without a load 
would be able to ascend the 


grades followed by the 


suburban lines leading out of C innat and many 
other cities, including Boston, New York, Montreal and 
San Francisco have grades almost as steep. On German 
roads the absence of steep grades is not less striking 


than the smoothness of the track, and even in the very 


hilly ities, such as Heidelberg, the street cars follow 


routes which are substantially level The German car: 


operate largely within densely populated sections and 


need not be capable of speeds higher than are suitabk 


for city streets. These requirements of power and speed 


permit the common use of small, light ars, and also 
of trailers with their attendant advantages 
Smoothness and silence of operation is promoted by 


one feature of design ommon on European cars, but 


never used in this country, so far as I am aware; th 


the bow trolley, which tak the e of the noisy, buzz 





ing wheel. It consists of a curved strip of metal which 


bears against the under side of the overhead wire, making 
sufficient contact to carry the current The length 
the bow is sufficient to insure some part of it being al 
ways in contact with the wire in spite of the later 
placements to which the car is subject I surmise that 
this device would not be adapted to carry a large cur- 
rent, and of course it couldn't be used at all with a 
double overhead wire, such as we have in Cincinnat 


Another admirable idea put into practice on 


i many 








European stree ir systems is that of numbering the 
routes in of placarding th ir with the names of 
its destination and of the most important places on it 
route. According to this system, each car bears as an 
dentifying mark a large number which indicates th 


route which the car traverses. Maps, easily obtainable 
show the routes corresponding to the various numbers 
so that a stranger, even if he is ignorant of the lan 


guage, has no difficulty in getting the right car Man 


of the legends on our street cars are hopelessly baffling 





to the stranger, and Boston is one of the worst offenders, 
When 
impressed anew with th 


Roston 


owing to the extreme complication of its system 
ever I 
truth of the saying that 

knowing which car to take! 


visit Boston, I am 
uiture onsists n 

Your correspondent does not take up the question of 
compensation paid to conductors and others, but I thin) 
we may fairly assume that they are not as well paid as 
the men who do corresponding work in this country In 
Germany it is not uncommon for a passenger paying 
two or more fares to add an extra five pfennigs for the 
conductor, which the latter accepts with 
thanks It is almost incon 


obsequiou 
eivable that a passenger on 
an American street car should offer the conductor an 
extra cent as a ‘‘gratuity or that if offered it should 
be accepted, or regarded otherwise than as an affron 
It is not an uncommon sight to see women tending 
street-car switches in German cities, and I suppose the 
receive even less than the men—and no gratuities! A 
this of course 


a a 
heips 


to keep running expenses low 
These considerations, in addition’ to those advanced b 
your correspondent, may in part explain why we who 
patronize the street-cars receive so much less for our 
money at home than in Germany 

Arthur H. Morse 
ncinnati, Ohio, Aug. 1, 1910 


- > — 


Other Elements Than Forestation Which Affect 


Stream Flow. 


‘onsiderable 


29305 Nelson Ave Cc 


Sir: I note with interest, in the cor 
respondence column of your issue of June 30, 1910, a 
communication from 
Water 


the conclusions which can be 


Farley Gannett, Engineer to 


Supply Commission of Pennsylvania, regarding 
drawn as to run-off from 
forested and barren areas by use of 


It seems to me that Mr 


stream-gaging data 





Gannett has emphasized a very 
important matter in connection wit! uch studies when 
he says 

that conditions other than the 
forests affect the character of the run-off of stream 

ind it should be remembered that some of these influ- 


presence or ibsence of 
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I t ese factor h been overlooked An sorbed by the porous gravel at andy formation of the 3 
; ; Sie : 7 eee : A cs , Department of Agriculture was sought and the 
example which h ome to my attention because of a valley fill : ; i 
; ae ie : ia i ae locality was visited and examined by Mr. Henry 
r personal examination of the drainage areas in- Furthermore, ‘ he high moun- see 
‘ie ep teks the secretarv if ha society 
ved, occurs in the discussion of the paper which Col ain areag to the t mu: r these porous forma- Clay Weeks, the secretary f the society, and 
H. M. Chittenden presented to the American Society of ys on their way hannel and there Mr. Elwood Mead, Chief of the Irrigation & 
Civil Engineers at the meeting of Nov. 4, 10S, entitled ose a portion of Drainage Investigations of the U. S. Department 
Forests and Reservoirs in Their Relation to Strean Regardless o e forest the topog- of Agriculture. They found that the largest 
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Nevada Mts. of California. They show that the fluctu- sidered forests of the Merced and Kings River removing the conditions favorable to the propa 
itions of flow are greatest on Kings and Merced Rivers basins ertain extent to equalize the flow of gation of the mosquito and making large areas 
which have the greatest forest cover, and are least on these not as effectively as does the porous of fertile land suitable for raising crops. 
Owens River, which has the least forest cover, while surface mantle of the gent Owens Riv in Mr. Channing Howard, of the firm of Whitman 
Kern River occupies a ermediate place, both as r omparison 0 1es is, therefore, not a fair & Howard, Civil Engineers, Boston, was em- 
gard ream fluctuation and fores yver They go no ne and I omy a ) ployed to make the necessary plans for building 
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A field examination of the drainage areas of 





values of all elements whi 


ontrol the observed re- at the mouth of the river to exclude the tide 

















rivers, however, indicates other reasons for the irreg- sults and it is believed that engineering discussions water, at an estimated cost of $16,000, 
ular flow of the Merced and Kings rivers and the more should give more atte to the broader aspects of In 1907 the Commonwealth of Massachusetts 
regular flow of Owens River—namely, differences in the fluctuations in st Ow made an appropriation of 810,000 towards the 
topoxrapl } suriace ¢ E f the 2as The former Ct ries I zee, Jun Am Soc. C 5 + , hia $ +} ile 
i iphy and surf over OF as. 1 former 1. 1 . ‘ ? ; zs cost of building the dike and authorized the 

tre both d or ns of the and precipitous Engineer Los Angeles Aqueduct T's? 

pe eee ee a , , =a a . 7 town to appropriate an equal sum. This was 
western slope of the Sierra. The portion of their Independence, Cal., July 12, 1910 ; ‘ns i ee ; 

; : : promptly done. The legislative act provided that 
drainage areas have a bare granite formation bre —_ ~ : 








by deep canyons and inaccessible domes and peaks pol- the work should be done by its Board of Harbor 


shed smooth by glacial action The middle portions Dike at H rring River, Wellfleet, Mass.: and Land Commissioners. The Board employed 
bere: ; tl covering of soil Mosquito Extermination Work Mr. Howard, who had made the preliminary plans 


to carry out the work under the supervision and 





and forest litter over the granite. topography 03 


his region, while not so rugged, is yet characterized by By FRANK W. HODGDON.* 





direction of the writer, its chief engineer. Owing é 
steep slopes The timber growth extends down into the The township of Wellfleet, on Cape Cod., Mass., to legal delays the work was not commenced ; 
oothills where i it ha tengo A Naa lls that of thé with a population of about 1,000, has an area of until the summer of 190S and was completed late 4 
middie regions, but on a smaller scale about 20.8 sq. mi. A large proportion of this is in 1909 Ph 

The Owens River above the Round Valley gaging sta- ae . , ss li a . ‘ 
tion drains not only a portion of the precipitous eastern salt marsh which, up to the last 50 years, was The dike is about 900 ft. long on top; the 
lope of the Sierra, but also a considerable area of ele very valuable to the farmers, the hay cut there length between the 





marsh banks is about 500 ft. 





vated plateau desert valley also the west slope being used as feed and bedding for cattle and It 22 ft. wide on top, at grade 17 ft. above 
of a desert mountain range The total area drained is other live stock. These marshes were then well mean low water; the average range of tide is 
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Typical Section of Dike 


SECTIONS OF DIKE AND DETAILS OF SLUICE AND GATE CHAMBER, HERRING 
RIVER, WELLFLEET, MASS. 





Gate Chamber Deta f 





out 450 sq. n 





of which only 2 





gh mountain drained, the ditches kept open and in good con- about 10 ft. and the bed of the stream at the 
region comparable in topography, surface conditions and dition by the owners of the property. With the dike is about 1 ft. above mean low water. The 
precipitation to the upper portions of the Kings and advent of railroads it became more economical side slopes are 1 on 1%; it has through it a 
- Merced } 


River areas This high mountain area supplies . ° —_ : : . 
: 5 : — aac oa to purchase better fodder, brought from inland, sluiceway with three openings, each 4% x 6 ft.; 
bout 60% of the total surface yield from the drainage 
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cer ‘ an as the populati begs t if wards two these are closed by aut atie tide gates 

basin. Of the remainder, the elevated plateau region and, ae - ee a a — drift towar« of these are closed by automatic tide gates 

omprises 319% of the whole area. It has a rolling hill the cities, agriculture declined rhe salt marshes and the other by a stop gate. (See accompany- 

opography and supports a scattering growth of Jeffrey were given very little care and the ditches weré ing sections.) 

pine howing that the depth of precipitation is at least allowed to fill up. Soon the town was noted for The dike is an embankment of sand, taken from 

20 ins. per annum and in all probability greater. This the large number of mosquitoes found there; the pits in the hills at each end of the dike, with a 

region is cover : with a _— suriace — = loose summer hotel, built on a wharf at the head of line of 4-in. splined spruce sheeting on the cen- 

voical ish anc pumice which is noticeabDly lacking © rac ] : , > x 2 = nm ae 1 . 

iin lly r i 1 nd com i the harbor, was closed for two seasons on ac- ter line throughout its length driven about 6 ft . 

Zxeolog ali recent drainasg cnannels, anc in whose de- . / 

1 » »St % y tur . , ; ic 9 - 

pressions are numerous regularly flow springs. These ount of the pest. into the river bed, which is also of sand, and ; 
ts show that preci; ‘ion upon this te ‘eq j ivan oer . " , extending arly , i 

acts show that precipitation upon this plateau area i *Chief Engineer, Board of Harbor and Land Commis- xtending nearly to the top of the dike. 

practically all absorbed and its rate of run-off re 





gulated sioners, State House, Boston, Mass The face 
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of the embankment on the up-stream 
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side is protected by a coating of marsh sods 0 ft S . f N bl S Di _ over the country as a virtual turning dow: 
< nd on the down-stream side between the A eries 0 otable Reports on ewage 1S Mr. Kuichling’s plans and as lemand for ma 
arsh banks from the bed of the stream to 1 ft posal by Dilution at Rochester, N. Y. terial changes and a considerably higher deg 
yove Mean high water by a coat of stone chips The City of Rochester, N. Y., in conjunction Of purification before the Department 
ed by a of granite quarry grout; the With the State Department of Health, has raised Mit Rochester to discharge its sewage 
FROG: is & thick. The balance of the some questions regarding the rational disposal Ontario. As a matter of fact, the 
down-stream side is covered with marsh sods of sewage into large bodies of water which are Vised by Mr. Horton and insisted on by C 
ike the up-stream face. of world-wide significance. The answers to these ‘issioner Porter are relatively minor, and have 
The top of the dike is surfaced with a mix- qnestions bid fair to mark an epoch in sewage absolutely no relation whatever to the broad 
ire of fine sand and soil which was found under disposal by establishing more firmly than ever general plan of sewage disposal by dilution and 
ne marsh sods. This binds together and makes before the fundamental principle that sewage dis- dispersion So far as the works to be cut 
roadway for light teaming. The top of posal by dilution or into water may be as legiti- structed at present are concerned, it is merely 
the dike is to be used as a road to reach areas 


vhich will be tine locations for summer resi- 





dences the ysquito pest is removed. 
The sluices are built of iong-iecal Georgia pine 
th bottom, sides and top S ins. thick Over 
ind in front of the gates is a chamber covered 


th a concrete arch through which is a manhole 
I thick, 
¢ long-leaf pine, bolted with Tobin bronze bolts 
The tide 


nk hinges, with bronze pins, 





er the stop gate gates are 5°, ins. 


gates are €a hung with three cast-iron 
and the stop gate 
is raised and lowered by a Tobin bronze screw 
The 


2 ft. above mean low 


operated by a crank at the dike. 


"] 


top of the 
wor Of the sluice is about 
Water and the surface of the 


water in the pond 


ibove the dike varies from 12 to IS ins. above 
the tloor of the sluice. 

The two ends of the dike and t 
1980S and the 


Vinter. Phe 


sluiceways 





ere built in the fall of work was 
suspended for the 


pleted in the 


Was Coln- 
1909. The 
was made at low tide during a course of 
tides 
ws After 


dike 


summer and fall of 


‘losure 


neap The method 


adopted was as fol- 


both ends until 


building out from 


of about 100 ft. remained, the sheeting 


the gap was driven and cut off as soon as 


above the river bottom at 


‘iven at about IS ins. 


he level of one of the 


stringers used as a frame 


for guiding it. The pieces sawed off were saved 


and 





ice when the 
the river 


replaced 


losure was 


bottom on 
The 


sheeting was then strength 


made. Then 


both sides was protected with sand bags. 


trame 


for guiding the 


ened by additional piles and stringers and was 


braced by wire guy ropes from the heads of the 


piles to other piles and heaps of 


quarry grout 
placed about 100 ft. above and below the center 
the dike. 

At low tide on the day selected the pieces of 
which had 


the sheeting been cut off and saved 


were replaced and spiked in position, closing the 
gap before the tide rose against it Two gangs 


and 


arose against the sheeting. 


men each were finished 


just as the tide 


employed 


The placing of the sand was at once begun 


it was nearly two weeks before the embank 
ment was filled across the gap. 


below high tide level 





The sand filling 
was either dumped into the 
water or was covered by the tide soon after it 
was deposited and very little attempt was made 
to ram or otherwise compact it. It was mostly 
jumped from a trestle at about the level of the 
from automatic side 


ars which carried about 35 cu. yds 


top of the dike dumping 
The 


k was laid so that the cars ran out from the 


each. 





pit by gravity and were pushed back on the level 


part of the track by two men and up the grade 
into the pit by a rope and hoisting engine. 

The contract was $16,250 
Mass. 


work 


Middleboro, 


price for the 
Thomas & Connor, of 
the contractors. 

At the 


deepening and straightening the 


» were 


present time the town is engaged in 


main waterways 


ind ditches and preparing for the complete 
drainage of the whole marsh. 

— —————— 0 - -- 
STEEL BOILER TUBES for locomotives have been 


ound unsatisfactory on the Cape Government Railways 


South Africa, app owing to the bad quality 





the water. Mr y, Chief Locomotive Super- 
ntendent, in his rey 1909 makes the follow- 
ng statement: 


There was a regrettable increase in the number of 
engine failures last year, as compared with 1908, due 
to boiler trouble. The solid-drawn steel tubes which 
have been largely substituted for the brass and char- 
coal-iron tubes have proved very unreliable and short 
lived. The steel in these tubes appears to be of ex- 
cellent quality, and will stand any ordinary test, but 
it will not stand the trying conditions to which loco 
motive boiler tubes are exposed in this country. Char- 
coal-iron lap-welded tubes are now being gradually 
substituted for steel tubes 








mate as sewage disposal on land 
For a 
age pollution in the 
City of Rochester has been a pressing question 
In 1907, Mr. Emil Kuichling, M. Am. Soc. C. E., 
Consulting Engineer of New York City, submit 
ntercepting sewers to divert the 
river to a point Lake 
recommended the establish- 
works for 


number of years past relief from sew- 


Genesee River below the 


ted plans for 
from the 
where he 


Sewage near 
Ontario, 
ment of sedimentation and screening 
the removal! of a portion of the suspended mat 
ter prior to the final discharge of sewage into deep 
Lake thousands of feet 
the shore. An exhaustive study of 
tions led Mr. Kuichling to conclude that no pub 
lic Water-supply 


water in ontario, from 


local condi- 


endangered 
that it 
sort. The 
were not, of 
marked purification, 
reliance being placed upon the final de- 
struction of all harmful matter contained in the 
dilution, 


would be 


by this 
would result in 
settling 


course, relied 


means of disposal and 


no nuisance of any basins 


and screens upon to 


give any degree of almost 


absolute 
and digestion 
waters of the lake 


sewage by 
through the 
For reasons 


dispersion 
agency of the 
which we cannot 
siderable portion of 


explain, a con- 
the daily press of Rocheste1 
showed far more concern than one would natural- 
method of 
number of local papers seemed to 


ly expect over this proposed 


disposal. A 
unite quite consistently in demanding a relative 


sewage 


ly high degree of purification. 

ble delay Mr. Kuichling’s plans 
f disposal were presented to the State 
Department of Health for approval by Mr. E. A. 
Fisher, M. Am. 


The plans, it 


After considera 


for sewage 


Engineer of 
Stated, had 
been approved net only by Mr 
himself but also by 


Soc. C.. EK. City 
Rochester should be 
alre idy Fisher 


Rudolph Hering, M. 


Messrs 


Am. Soc. C. E., of New York City, and Mr 
George H. Benzenberg, M. Am. Soe. C. E., of 


Milwaukee. 
Mr. Kuichling had made a very 
which he 


clearness and conciseness the sewage 


strong supple- 


mentary report in summarized with 
remarkabk 
disposal situation at Rochester in relation to pos- 
sible lake pollution and also the general status 
of sewage purification at the present day. Pre 
sumably, in view of both the strong contentions 
in the local press for a higher degree of purifi- 
cation and because of his own frequent and 
opinion to the effect that 
the discharge of untreated, or relatively untreated 
sewage into the waters of the lake ought to be 
stopped, Dr. Eugene H. Porter, Commissioner 
of Health of the State of New York, decided to 


refer the Rochester sewage disposal plans not 


strong expressions of 


mly to his engineering department, as usual, but 
also to three eminent engineers each of 
has had much experience in sewage disposal and 
allied matters. The engineers 
Messrs. Allen Hazen, M. Am 
York City; X. H. Goodnough, M. Am 
Chief Engineer of the Massachusetts State Board 
of Health, and F. Herbert Snow, M. Am. Soc. C 
E., Chief Engineer of the Pennsylvania 
Department of Health Each of these engi- 
neers submitted to Dr. Porter a report in which 
he answered a 


whom 


selected 


Soc. C. E., of 


were 
New 


woe. C. Ey 


State 


number of specific questions 
After consider- 
ing these reports and also the lengthy and de 
tailed reports and the final re 
Mr. Theodore Horton, M 
New 


Commissioner 


addressed in common to each. 


ommendations of 
Am. Soc. C. E., Chief 
Engineer of the York State 
of Health, 


Rochester plans to Mr. 


Department 
Porter returned the 
Fisher without his ap- 
proval, but with an endorsement of 
dations of 


recommen- 
Horton. 
This action on the part of Commissioner Por- 

ter has been represented in press dispatches sent 


changes advised by Mr. 


demanded that the six small settling tanks (each 


os ft: long, 16 ft. wide at the top and 6 ft. at 


the bottom) which are really little more than 


grit chambers, should be doubled in capacity and 


provided with skimming boards for remaining 


grease, and that provision should be made for a 


future possible multiple discharge, instead of a 





harge at a single point, of sewage into the 


lake and for a possible future extension of the 
outlet sewer into the 
No change 


Mr. Goodnough suggested no enlargement of the 


lake, 


whatever was advised by Mr. Hazen 


tanks or increase in any way in the amount 


purification affected, but did suggest provisiot 
tor possible future extension of the 


provision of “two or 


outlet or the 
outlets should occa 
sion require in the future.” Mr. Snow 
t 


more 


advised 





t it would be “well to consider the advisability 


of increasing at the outset the size of the sedi 
mentation tanks.” He also suggested 


State Department of 





that the 
Health maintain control of 
the situation by conditional 
that further 
ould be called for in the future 

The Rochester 
handled by the 


giving approval ot 


the plans, so worded purification 


problem, both in itself and as 


Various engineers whose names 
we have mentioned, is so interesting and instruc 
tive and the final conclusions reached 
us so important that we 


considerable 


seem t 
propose to put on record 
portions of the reports 
We should like to make very 
from Mr. 
ready 


mentioned 
extended extracts 
Kuichling’s supplementary report, al- 
mentioned, but 


is now in print and the 


inasmnch as that report 
not, and in 


view of the limitations upon our space, we 


others are 
shall 
be compelled to present an outline of Mr. Kuich- 


ling’s plans in the course of our abstract of Mr 


Horton's report. This abstract, or at least a 
portion of it, will be given first to aid in a 
clear understanding of the other report: We 


shall then give Mr. Hazen’s report nearly in full 


us it embodies a more comprehensive 


the whole subject than do the 


review of 
reports by Messrs 


Goodnough and Snow. 


The reports will be presented 
in part, omitting those portions which refer more 
particularly to the effect of diverting the sewage 


from the 


two last-named 


Genesee River, as compared with leav- 
ing it in that stream; that is, our extracts from 
the reports of Messrs. 


Goodnough and Snow 


will include those portions only which deal with 
the sufficiency of the proposed sewage works and 


the effeci of the effluent of Lake Ontario. 
Mr. Horton’s Report on the General Problem 
of Sewage Disposal at Rochester, with 
Outline of Mr. Kuichling’s Plan. 


Mr. Horton states that the northerly 
of the City of Rochester is within about five 


boundary 
miles 
of its southerly boundary, and within some eleven 
miles of the shore of Lake Ontario. The popu- 
from approximately 

1905 Mr. Kuich 
ling estimated that in 1925 the population of the 
city 260,000 


lation of the city 
82,000 in 1IS75 to 


increased 
182.000 in 
would be and that an additional 
15,000 in the towns of 
adjoining the city on the west line would 


population of 


( wreece 


Gates and 


probably be ultimately 
limits 


included within the city 
based his plans upon 
»,000. Mr. Horton fore- 
population ten later than Mr 
Kuichling, placing it at 1935. 

Omitting 1,515 acres of parks, cemeteries, riv- 
ers, ete., and 794 annexed district 
(formerly Brighton village) which has a separate 


Accordingly, he 
future population of 





casts the years 


325,000 in 
acres in an 


sewerage system, the discharge from which it is 
proposed to treat in independent works, the area 
tributary to the 


10.520 acres 


proposed intercepting sewer is 


Within the city limits and enough 





LLL sss 


outside to bring the total up to abont 16,000 
acres Mention may be made in passing of a 
possible future supplementary water-supply from 
Lake Ontario. With the exception of the sewers 
in the Brighton district, practically all Rochester 
is served by combined sewers. There are eight 
outfalls discharging through downtakes into the 
Genesee River. Of these two are above or north 
of the upper falls, and the remaining six be- 
tween the upper falls and the northerly city line. 

The Genesee River has a total drainage area 


of about 2,500 sq. miles It has an average fall 
of 14 ft. per mile from its source to its mouth 
and drops a total of 264 ft. within the City of 
Rochester Of the three falls within the city 
limits, the upper, 100 ft. in height, is located at 
about the middle point of the city, and the other 
two, at heights of 30 and 100 ft., respectively 
are 1% and 1% miles northerly of the upper falls. 

The minimum ordinary monthly flow of the 
river at Rochester is about 300 cu. ft. per sec., 
r .127 sec. ft. per sq. mile of drainage area. 
An extreme dry-weather flow of not over 200 
cu. ft. per see. or about .OS5S sec. ft. per sq. mile 
has been recorded. At 300 cu. ft. per sec., the 
river flow is equivalent to 1.5 cu. ft. per sec. per 
1000 for the present population, and slightly 
below 1 cu. ft. per sec. per 1,000 for the esti 
mated population of 325,000 in 1935. 

The plans before the State Department of 
Health for approval included intercepting and 
main trunk sewers, of a total length of about 7% 
miles and with an approximate maximum Ca- 
pacity of 100,000,000 gals. per day. This out- 
let would terminate in detritus tanks about ‘'%- 
mile south of Lake Ontario, and abont 3 miles 
north of the north line of the city. The sewer 
is designed for a water consumption of 100 gals. 
per capita per day, and on the basis of the pres- 


ent 


population would give a total outlet sewer 


capacity of 500 gals This would diminish to 
360 gals. per capita for 275,000 people in 1925, 
and 308 gals. for 325,000 people in 1935. It is 


assumed that during portions of the year the 
average daily flow of domestic sewage would be 
from 125 to 150 gals. per capita, leaving 150 to 
175 gals. per capital of storm water capacity 
when the population reaches $25,000. The out- 
fall sewer from the tanks and screening appa 
ratus may be described in Mr. Horton’s own lan 
guage as follows: 





fall sewer leading from the sewage disposal 
plant will consist of a steel pipe 5 ft. in diameter and 
about 9,400 ft. long, 7,000 of which will be laid in a 
rench on the bottom of the lake. The last 50 ft. of the 
5-ft. steel outfall sewer terminates at a crib 50 x 30 
in plan and 20 ft. deep, designed to protect the end 
of the pipe from injury by ships, anchors, etc. The 
bottom of this crib will thus be some 8 ft. below the 
bed of the lake and 58 ft. below the water surface of 
the lake, and will be filled with stone to hold the crib 


and enclosed outlet section of the steel pipe firmly in 


place. This outfall sewer will terminate at the crib in 
a vertical reversed curve which will bring the invert 


nd of the pipe about 5 ft. above the lake bot- 
ym and about 45 ft. below the surface of the water 
The sewage disposal works comprise six detritus tanks, 

each pro\ 





ed with two screens, one a flat iron bar 
reen placed at the inlet end of each tank and the 
other a revolving screen placed in the outlet channel 
from each tank. 
The flow from the trunk sewer leading to the plant 
to be carried by two diverging channels constructed 
in conerete across the ends of the six detritus tanks 





From these two main channels, separate channels, 2% 
ft. wide and 7 ft. deep, lead to each tank. At the 





sntrance to each tank the bottom of each of these sepa- 
rate channels is raised about 2 ft. and two 24-in. pipes, 
one leading from each side of the channel, carry the flow 
from the lower elevation of the channel around to the 
quarter points of the end of each tank. 

About 5 ft. from the entrance end of the tank, a flat 
iron bar screen extends across the tank This screen 
is set at an angle of 70° from the vertical and the lower 
edge rests on a concrete bench extending from the end 
of the tank 10 ft. below the top of the tank and 8 ft. 
below the flow ne of the tank. 


Each tank is 57 ft. long, 16 ft. wide at the top and 6 





wide at the bottom and has a bottom slope of about 





1 in. per ft »f length toward the sludge pipe inlet. The 
side walls are vertical for a depth of 4 ft. below the 
flow line (6 ft. below the top of tank) and the depth 
f flow in the tank ranges from 1] ft. near the outlet 


of 





end to 14 ft. over the valve of the sludge pipe situated 
12 ft. from the inlet end 


ENGINEERING NEWS. 





An-18-in. sludge pipe, with hand-operated stop valve, 
leads from a point at the bottom of each tank on the 
enter line 12 ft. from the inlet end to a sludge 
sump built in the end wall of the tank, the bottom of 
thi ump being 4 ft. below the bottom of the tank. 

The plans show a revolving screen in the outlet chan- 


] 


nel from each detritus tank. This channel is 6 ft. wide 
and the bottom is 4 ft. below the flow line, except for 
a curved depression of 18 ins. under the revolving 
screen, fhe revolving screen is placed with its axle 
6 ft. from the detritus tank and consists of a pair of 
circular end frames, 12 ft. 8 ins. in diameter, connected 
by five radial blades of wire cloth, having approxi- 
mately 1/12-in. meshes and extending across the chan- 
nel. The screen is to rotate so that its blades revolve 
against the flow of sewage, and appliances are to be 
provided for automatically removing the materials caught 
and retained on these screens. 








The capacity of each tank is about 8,133 cu. ft. or 
61,000 gals., giving a total capacity for the six tanks of 
366,000 gals. The time of detention of sewage in 
detritus tanks, on the 


the 


1 
basis of 100 gals. per capita daily 


from a population of 210,000 (slightly more than the 


it estimated population) is about 24% minutes. On 


preser 
preser 


the same basis of sewage contribution per capita, the 
time of det 





ention in the tanks of sewage from a popu- 
lation of 275,000, as estimated for 1925, will be 19 min- 
utes and for a population of 325,000 estimated for 1935, 
the time of detention will be 16 minutes. Based on a 


daily flow of 100,000,000 gals., or the capacity of th: 


main trunk sewer, the period of de- 
tus tanks, as proposed by the de- 
ign, is about 5 minutes, and the average velocity of 
flow through the tanks will be about 1/6-ft. 


It is evident, therefore, that 


iower section of the 


tention in the det 








per sec. 
the time of detention in 
the detritus tanks during times of storm, when the flow 
in the trunk sewer approaches a rate of 100,000,000 
gals. daily, will be only about 1/5 the time of detention 
ng periods of no rainfall, When the 
sewer would exceed 100,000,000 gals 
per day as result of storms, raw sewage will be dis- 
harged into the Genesee River, and the relative amount 


of such sewage overflow will depend largely upon the 
excess rainfall at such times 


which occurs dur 





flow in this 





Having outlined the Rochester plans under 
consideration and presented some of the govern- 
ing conditions, as stated by Mr. Horton, we will 
next take up the reports of the consulting en- 
gineers, since, judging from their dates and the 
date of Mr. Horton's report, the final conclu- 
sions and recommendations of the latter were 


written with the reports of the consulting engi- 


neers before him. 

It appears that Mr. Kuichling’s plans and cop- 
ies of his reports were submitted to the several 
engineers, together with a list of questions to 
which replies were requested. It also appears 
that the general subject was gone over with 
the several engineers, or at least two of them, 
by Mr. Horton personally. 


Report of Mr. Allen Hazen. 


After prefacing his report with some general 
statements, including one to the effect that he 
has taken up the subject “as you request, from 
the general standpoint only,’ Mr. Hazen pro- 
ceeds by quoting each of the questions asked 
by Commissioner Porter and answering each 
question in turn. We give the whole of Mr. 
Hazen’s report, except the general introductory 
statements, as follows: 


: Q—1. Will the system of intercepting sewers removing 
from the Genesee River the raw sewage of Rochester ex- 
cept during times of storm, eliminate practically all nui- 
sance from the river in and below the City of Rochester? 
A—1l. The flow of the Genesee River, 
Mr. Kuichlir 
and dilute 


as get forth in 
report, is more than sufficient to receive 





m overflows, so that they will not 


produce nuisance in and along the river in and below 
the city 


Q—2. Will the overflow of sewage during storms after 
proposed plans are executed, produce any nuisance along 
the river in or below the city? 

A—2. No nuisance will be produced by such overflows 
in or below the city 


Q—3. Will the effluent from the proposed sedimenta- 
tion and screening plant, after discharge into lake 7,000 
ft. from shore in 55 ft. of water, produce any nuisance 
in the lake at the point of discharge or beyond a very 


limited zone immediately surrounding such point of out- 


A—*. It will not. I speak from observations of the 
discharge of sewage into various bodies of water, 
ecially into the Great Lakes, including the 
the sewage of the city of Toronto 
and into the relatively small 
two years 


Q—4. Will pollution affecting in any way the 
senses occur along the lake shore as a result of dis- 


and 
discharge 
into Lake Ontario 
harbor during the last 
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charge of the effluent from the proposed sedimentation 
and screening plant, under adverse conditions of wind 
or wave action? 

A—4. No pollution affecting in any way the sen: 


along the lake shore as a result of the discharge ol 





effluent is to be reasonably anticipated, even under ad- 
verse conditions of wind and wave action. 


Q—5. Will any chemical or biological traces of sew- 
age ever be found so far distant from the outlet as along 
the shores of the lake? 

A—d. I should say that ordinarily no chemical or 
biological traces of sewage could be detected at the lake 
shore, but there may be times when refined methods of 
research would show such traces. In that event they 
certainly would be traces rather than substantia) quan- 
tities of material of practical significance. 

Q—6. Will the sewage effluent from the proposed sed- 
imentation and screening plant, discharged at a point 
7,000 ft. from shore in 50 ft. of water result in less 
pollution along the shores of Lake Ontario, east or west 
of the mouth of the Genesee River, than now occurs 
from the raw sewage discharged into the Genesee River, 
and in turn into the lake at the mouth of the river? 

A—t. This question involves a great many compli- 
cated conditions, and it is difficult, if not impossible, 
to take them all adequatel 





into consideration on present 
ion, after talking the matter 
over with Mr. Horton, reading the reports and studying 


evidence. It is my impres 





the maps, that the greatest amount of pollution along 
the shores of Lake Ontario under present conditions 
takes place following, and as a result of, flood dis- 
charges in the Genesee River, which discharges carry 
the present city sewage to the lake without the sedi- 
mentation and partial purification which it otherwise 
has in the lower parts of the Genesee River, where the 
current is sluggish in dry times. 

With the proposed arrangements storm overflows will 
be carried by floods in the Genesee River to the lake 
under the same conditions that sewage flows are now 
carried. For this purpose the storm overflows at such 
times may be taken as practically equivalent to the full 
flow of sewage under present conditions. 

If I am right in assuming that the greatest pollution 
along the lake front results from these conditions, then 
the proposed conditions will be practically identical with 
the present conditions in this respect. There will be 
this difference, however, that under present conditions 
the sedimentation of the sewage in the channel of the 
Genesee River at low-water stages results in the forma- 
tion of deposits which are flushed out by flood flows, 
and which deposits will not occur to the same extent, if 
at all, under the proposed conditions This alternate 
deposition of sediment and flushing out of the accumu- 
lation by flood flows tends at the present time to min- 
imize the pollution of the lake at low-water stages of 
the Genesee River and increase it at flood stages. 





Aside from this, the greatest tendency to the pollu- 
tion of the water along the shores of the lake, both 
under present and proposed conditions, will be brought 
about by strong inshore wind. Such a wind would hold 
the water from the Genesee River with the sewage, under 
present conditions, along the shore Under proposed 
conditions it would tend to drive lake water mingled 
with sewage to the shore. The amount of dilution with 
lake water occurring by the natural processes of mixing 
and being driven through 7,000 ft. to the shore, would 
certainly exceed the amount of dilution in the Genesee 
River water, and to that extent any evidence of pollu- 
tion along the shore would be reduced. 

On taking into account both of these conditions as 
well as I can, I find that the pollution of the lake 
water along the shore, both under present and prospec- 
tive conditions, will fluctuate through wide limits, de- 
pending upon conditions of river flow and wind over 
the lake. The fluctuations under the two conditions 
will not always be parallel, and at times, because of 
these fluctuations, the possibility of pollution at a par- 
ticular point under the proposed arrangements may be 
greater than it would be under present conditions at the 
same time and point, but looking at the matter broadly 
the maximum ameunt of pollution occurring at times 
of flood flow in the Genesee River under the proposed 
conditions will not be greater, and will probably be 
somewhat less, than it now is, and the average amount 
of pollution will be less. 


Q—7. Will any pollution from the discharge of efflu- 
ent from proposed settling and screening plant reach the 
shores of Lake Ontario in amounts and under conditions 
that will injuriously affect bathing along these shores or 
appreciably menace the health of bathers? 


A—7. It will not. Following the reasoning under 
Question 6, the average conditions will be better than 
at present. There is, of course, at least a theoretical 
risk in bathing under either present or proposed condi- 
tions, due principally to the possibility of the bathers 
swallowing slightly polluted water. This is a danger 
very widely distributed in waters used for bathing, and 
waters are habitually used in this way that would not 


be considered suitable for water-supply in their raw 


state. The question is an interesting one, but the dan- 
ger in this case seems to be remote. So far as such 
danger might exist it would be very much less than the 
danger which exists in enclosed swimming pools, even 
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n those in which the water is changed with the great- 


est frequency 






Q—S. Will the organic matter remaining in the sew- 
age effluent er treatment in the proposed sedimenta- 
on and scr ing plant be ultimately completely oxi- 








iized before any such organic matter has traveled any 
ynsiderable distance from the outlet?—especially be- 
re it could travel as far distant as 7,000 ft., to the 
arest shore of the lake? 
} organic matt 
vill undoubtedly be ultimately oxidized either completely 
r else reduced to an unappreciable and absolutely harm- 
sa residuum of stable material incapable of oxidation. 
\ part of this oxidation will take place rapidly An- 
1er part slowly. A strong inshore wind might drive 


r remaining in the sewage 





water containing a small amount of sewage 7,000 it 


o the shore in a much shorter time than would be re 
tired for the complete oxidation of the organic matter. 
In this case extreme dilution rather than complete oxi- 
iation would be effective in rendering the matter harm- 


9. the discharge of the effluent from the sed- 
nentation and screening plant under the proposed condi- 
tions affect the potability of the filtered water-supply 
ochester and Ontario Water-works, west of the 
yuth of the Genesee River and some three miles from 
s proposed outlet? 

(a)—more deleteriously than under existing conditions 
lischarge of raw sew: into the Genesee River? 
(b)—in general to such an extent, assuming ordinary 
erations of the filter plant, so as to be a menace to 
s supply? 














4—9. (a) The answer, to this question follows di 
1e answer that has been already given to Ques- 





he dry-weather flows of sewage which go 
rough the intercepting sewer will be rendered prac 
ally harmless so far as this intake is concerned. Prob- 
ly, also, the dry-weather flows of sewage, with present 
rangements, are greatly reduced in infecting power by 
he slow passage through the lower reaches of the Gen- 

esee River 

greatest danger to the water at the intake men- 





tioned probably comes from flood conditions in the 

Genesee River. At present these floods carry all of the 

wage then flowing, and in addition the accumulations 

sewage mud scoured out of the lower reaches of the 

é river. Under proposed conditions they will carry the 
x storm overflows, which for this purpose may be taken 
i all of the sewage, but the 


is practically equivale 





practical elimination sewage mud taken up from 
he river bed will be a distinct advantage. 

The danger of infection of the water-supply from these 
lood flows seems to be so much greater than the danger 


ction from the dry-weather flows, either dis 





through the Genesee River or through the pro 


posed outlet, that the conditions during flood periods 


ractically overshadow all other conditions in impor- 


I do not consider that the proposed plans will result 


any great, or even material, improvement in the 
ifety of the water-supply from the intake referred to, 
whatever change there may be will tend to reduce 


risk of its infection. 
A well-constructed and well-operated filter plant 


Ps Sm 





s certainly capable of producing thoroughly good and 


water from the water of Lake Ontario, taken a 
any reasonable distance from the points of discharge of 


just, 








z structed at Toronto from our plans to purify the present 
s supply obtained from the lake at a distance of three or 
; four miles from the point where all the sewage of 

: Toronto will be discharged after the works now under 

$ way are completed It is proposed to treat the sewage 
: it Toronto in the same way that is proposed for Ro- 
j hester, namely, by screening and sedimentation for a 
very short period before discharge. The whole plan 

has been most carefully considered and the purification 

of the water is relied upon to remove any traces of sew- 

i; age that there may be in the raw water with the pro- 


posed arrangements 


; Q—10. Will any pollution derived from the discharge 


of the effluent of the proposed disposal works— 





west of the mouth of the Oswego River? 
(b)—if it should ever reach the intake under favorable 
onditions of wind, would the pollution be 


ind the sewers of the Ci of Oswego? 


9) 









fect the potability of the Oswego supply? 








¢ 






















¢ 


I may mention the filter plant now being con- 


(a)—ever reach the water intake of the Oswego sup- 
ply, taken from the lake some 50 miles distant, just 


(1)—less in amount and frequency than would occur 
from pollution carried from the polluted Oswego River 


n such amounts and with such frequency that, 
ependent of other pollution, it would appreciably af- 


A—10. (a) This seems too remote for any practical 
onsideration. So far as 1 have been able to learn in 
study of the waters of the Great Lakes, extending over 
nearly 20 years, the only pollutions that have caused 
actual trouble have been those resulting from the dis- 
charge of sewage within, at most, four or five miles, 
and usually from sewage discharged within a much 
shorter distance of the intake This statement applies 
to the open lakes, and not ‘vo rivers connected with the 
lakes, in which there are strong currents. In such cur- 
of course, pollution may be carried much further, 
as, for instance, in the Detroit, Niagara and St. Law- 
rence rivers. I have never had any re:son whatever 
to believe that water was injurious'y affected by the 
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discharge of sewage at a distance of 50 miles in 
open lake. 

(b—1) If there should be pollution it would certainly 
be much less in amount and frequency than would o 
cur from the pol 
River water 





ion irried by the polluted Oswego 





(b—2) It would certainly not be present 
that would appreciably affect the potability of the Os 
wego supply. 


Q—11. If the proposed plans are insufficient, should 
additional purification be accomplished— 

(a) by removing danger to health by disinfection or 
sterilization? 

(b) by increased oxidation or nitrification through 
biological filtrations? 

(c) by double protection obtained by biological filtra- 
tion and disinfection? 


A—l1. In my 


and neither of the two auxiliary procedures mer 


judgment the plan submitted is suffi- 





oned under sub-questions need be resorted to The 
disinfection of sewage no doubt has its uses, but is i 
a somewhat difficult and experimental process at the 
present time. If it were carried out in this ise 


only use, so far as I can now see, would be to tend 
to protect the water taken by the Rochester & Lake 
Ontario Water Co. from pollution This water I under- 
stand is filtered before use. To disinfect the Rochester 
sewage with this end in view would mean (1) treating 
a quantity of sewage probably ten times as great as the 
volume of water, and (2) treating sewage which is 

difficult and expensive substance to dis i 





ef treating the lake water taken at 
which is an ideally easy and cheap substance to 





ct It would certainly cost ten times as much 
infect a volume of sewage as a volume of water at the 
intake, and with the greater volume of sewage it would 
cost at least one hundred times as much to disinfect 
the Rochester sewage as it would to disinfect the water 
taken at the intake. The former would only protect the 
water from that part of the possible pellution which 
ame from the dry-weather flow of the Rochester sew- 
age, which is probably not the most dangerous part of 
the flow The latter would tend to protect the water 





from pollutions of all kinds from whatever sources 

From every standpoint it is enormously cheaper and 
ilso more effective to treat the water than it is to try to 
+} 


protect the water by t ing the sewage 





To treat the sewage by oxidation or  nitrificatior 





through biological filtration on the shore of the lake 
before discharging it would be to attempt to effect by 
artificial processes, at great expense, results that will 
be accomplished in the lake without cost by the or 
ganisms that are in the lake water and that are in 
troduced with the sewage with the aid of the supply 
of dissolved oxygen in the lake water present in amounts 
enormously greater than required for this purpose To 
spend money to do in a crude and inefficient way on 
shore with resulting inconveniences and nuisances to 
property owners in the neighborhood that which other- 
wise will be freely done in the lake without expen 
and without nuisance is certainly a great and inexcusa- 
ble waste of natural resources 





Q—12. In view of the fact that the Genesee River 
below Rochester will not be potable after the execution 
of the proposed plans, and can not be made so be 
cause of the pollution which must directly or indirectly 
reach the river during its course, should only such 
purification be required as will guarantee freedom from 
any nuisance or any effect upon the senses? 

A—12. In my judgment such purification as will guar- 
antee freedom from any nuisance or any effect upon the 
senses of the Genesee River below Rochester is all that 
is required. If further purification is demanded, sub- 
stantial reason for such purification should be shown, 
the reason being commensurate with the added expense 
of securing the result. So far as I know no such rea- 
son exists in this case 

Q—13. Judged in the light of the broader problem of 
Great Lake pollution. and the establishing of a general 
policy concerning the requirement for sewage purifica- 
tion, in connection with not only the City of Rochester, 
but of other cities and municipalities along the entire 
Great Lake System, are the proposed plans in their 
present form, or a somewhat modified form, sufficient 
and appropriate; and in your opinion should they be 
approved by the Department, either unconditionally, or 
upon certain conditions, and what? 











A—13. Lake Ontario, according to Chittenden, has ar 
area of 7,450 sq. miles Its maximum depth is over 
700 ft. From Government soundings I compute its av- 
erage depth to be about 290 ft It contains approxi- 
mately 60,000,000,000,000 cu. ft. or 459,000,000,006,000 
gals., equal to more than 410 cu. miles of water. 

The amount of water entering the lake through the 
Niagara River and all other tributaries and leaving 
through the St. Lawrence averages about 270,000 ecu 
ft. per sec., or 168,000 million gallons per day 

This is 1,400 times as great a quantity as the capacity 
d from 3,000 t 
8,000 times as great as the average volume of sewage 





of the proposed sewer running full, a 


that may be reasonably anticipated in the next twenty 
years 

The lake holds as much water as flows through it ir 
7.54 years In other words, on an average, any given 
particle of water remains in the lake over seven years 
before it goes down the St. Lawrence River 
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Report of Mr. X. H. Goodnough. 


Mr. Goodnough’s report is only about half the 
length of that by Mr. Hazen. We present only 
that portion of it which answers questions 11, 12 
and 13 (see Mr. Hazen’s report on pages 158 and 
15%), inasmuch as the chief points at issue relate 
to the discharge of partially purified sewage into 


Lake Ontario and not into the Genesee River 





itse We quote as follows 


In answer to questions 11, 12 and 15, it seems to me 
that the discharge of sewage into Lake Ontario, as pro- 
posed, is likely to be a reasonable and unobjectionable 
method of disposing of the sewage of the City of Ro 


hester, at least until the population becomes much 


greater than at the present time The nearest water- 
supply is apparently as much as four miles distant 
across the current of the Genesee River and against 
the direction of the prevailing winds, and it is unlikely 
that organic matter would travel from the proposed 


outlet to the intake of the water-works. Reliance 
against danger of pollution of the water-supply by the 
Genesee River, or in any other possible way, is placed 

this case upon a filtration plant, as in numerous 
other cases in this country, and a suitable filtration 
plant properly operated has been found to be a reliable 
protection against such danger. 

While it is extremely unlikely that the discharge of 
sewage at the point proposed will have in any way a 
eriously objectionable effect upon the waters of the lake 
or upon the use of its shores as a summer resort for 
bathing, ete., it may be found desirable at some other 
time to extend the proposed outlet to a point further 
from the shore or to divide the flow of sewage and 
discharge it at two or more outlets instead of at one 
outlet as proposed; or it may be found desirable to pro- 
vide two or more outlets and, while discharging all of 
the sewage at one point, change from time to time the 
point at which the sewage is discharged. It is evi- 
dently practicable, without serious difficulty under the 
proposed plan, to extend the outlet, divide the discharge 
or use different outlets alternately if desired, and since 
the intercepting system will not all be completed at 
once, there will be ample opportunity to note the effect 


of the discharge of sewage at this point in gradually 
increasing quantities, so that modifications in .the outlet 


may be made if likely to be desirable in anticipation of 
any probable need of such changes. 

It is unlikely that it will be necessary or desirable to 
treat the sewage either by disinfection or purification 
for a very long time in the future, if ever, and there 
appears to be no need to make provision for such treat- 
ment in the beginning. Sedimentation and subsequent 
thorough screening for the removal of suspended matters 
and matters likely to float in the water of the lake is 


an esse 





ial treatment under the circumstances, and so 
ir as can be judged is likely to be adequate for pres- 
ent needs and very probably for a long time in the 
future It is possible that some contingency may arise 
making disir 





ection or the purification of all or a part 
of the sewage desirable at some future time. Such an 
occurrence is unlikely, since a very considerable amount 
of pollution must in any case enter the lakes from the 
ities about them at all times, so that the prevention of 
the pollution of these waters is impracticable. The 
apacity of the lakes to absorb and dispose of sewage 
properly diffused in the water is no doubt very great. 

I have assumed in this report that the sewage will be 
the ordinary domestic sewage of a city little affected by 
manufacturing wastes or by other liquid of such char- 
acter as to be likely to have a materially modifying 
t upon the general character of the sewage. If 
the sewage 





contained an excessive quantity of greasy or 
oily matters, the presence of the sewage in the water 
might be traceable by its color or by means of a ‘“‘sleek’’ 
the surface of the water for longer distances than 
in the case of ordinary sewage, and if materials likely 
to affect 
ever discharged into the sewerage system, they may 
have an effect upon the outlet and make treatment neces- 
sary, at least to the extent of removing such effect. So 


on 


considerably the character of the sewage are 


ar as I am informed, the sewage at the present time 
is similar in tomposition to that ordinarily discharged 
from cities and towns 


I would suggest that provision be made, so far 


as 
practicable, in the first construction of the works, for 
extending the outlet further from shore or into a greater 





of water, or providing two or more outlets should 
occasion require in future 
Respectfully submitted, 

(Signed) X. H. Goodnough. 


Report of Mr. F. Herbert Snow. 

Mr. Snow’s report is still briefer than that of 
Mr. Goodnough, many of the answers to the first 
ten questions being ‘“‘Yes” or ‘“‘No,’’ Mr. Snow, like 
Mr. Goodnough, agreed essentially with the con- 
clusions of Messrs. Hazen and Horton on _ the 
points raised by questions 1-10. Mr. Snow’s an- 
swers to questions 11, 12 and 13 are as follows: 


Q-11. (a, b, c) Approval of the proposed plans should 

be provisional and admit of additions and changes to 
the plant as required. Disinfection of the settled and 
screened sewage should be the first additional mode of 
wewage purification applied to the disposal method 
Later, if further purification were demanded, some form 
of biological filtration should be applied, and if finally 
a highly purified effluent were required, this could be 
secured by combining the preliminary treatment now 
proposed with filtration and disinfection. The project 
under consideration is adapted to the application of 
these successive developments 

Q—12. More purification should be required than will 
guarantee freedom from any nuisance. The plan con- 
templates purification through the natural agencies of 
dilution and oxidation in the body of the lake where 
these agencies are not subject to regulation and control; 
consequently, if they do not prove wholly capable of 
safeguarding the public health under the conditions 
which obtain, then further purification should be ac- 
complished by the addition of a more extended prelim- 
inary treatment of the raw sewage. 

Q—13. American municipalities have limited financial 
resources with which to meet almost unlimited demands 
for expenditures. Undoubtedly the value to a com- 
munity of health measures is being appreciated more 
now than ever and public works along these lines may 
very generally prevail at no distant date. Nevertheless, 
the question of relative benefits from expenditures of the 
public funds must guide both municipal and state au- 
thorities in determining any particular question of pub- 
lice works involving public health. A policy should be 
conservative as well as progressive to endure. 

It would most certainly be better if no sewage what- 
soever were discharged into the Genesee River or Lake 
Ontario within three miles of a point from which the 
lake water is drawn as a source of supply to the public. 
The menace now established may be reduced so that 
the risk to human life will be small. It is better to 
reduce this risk than by an impracticable policy to 
prevent any reduction whatsoever; but it would be a 
mistake to unconditionally approve the proposed plans 
in their present form or in a modified form. The su- 
pervising power whose consent must be secured in the 
first instance, should have a continuing supervising 
power, and if at any time in its opinion, the system of 
preliminary treatment of the sewage and of its disposal 
into the lake has become prejudicial to the public health, 
then the City of Rochester should forthwith adopt such 
remedial measures as the State Department of Health 
shall advise or approve. 

In my opinion, it will be well to consider the advisa- 
bility of increasing, at the outset, the size of the sedi- 
mentation tanks 

Yours truly, 
(Signed) F. Herbert Snow. 


Mr. Horton’s Final Review of the Plans, 
together with Conclusions and Recom- 
mendations. 


We now return to Mr. Horton’s report, bearing 
in mind that we have already presented his out- 
line of the proposed intercepting and disposal 
works. Mr. Horton introduces this portion of his 
report by proposing to inquire into the ‘‘adequacy 
and efficiency” of the proposed plans as regards 
not only the needs of Rochester but also “the gen- 
eral welfare of the other municipalities situated 
along Lake Ontario that may in any way be af- 
fected.” He calls attention to the fact that the 
Rochester plans are the first submitted to the 
State Department of Health which involve the 
discharge of any considerable volume of sewage 
into Lake Ontario. In view of the size of the 
proposed works and the large population they 
are to serve, Mr. Horton states that ‘‘the case 
constitutes an important feature, if not the lead- 
ing one, at this time.” After considering in 
some detail the proposed diversion of dry weather 
sewage from the Genesee River, he concludes that, 
although if the sewerage system of Rochester 
were being constructd de novo, it would be advis- 
able to exclude the storm overflow from the river, 
yet, under the circumstances, it seems impractic- 
able to do this, especially as it is unlikely that 
any considerable local nuisance will be created. 

Mr. Horton next reviews the general subject of 
sewage disposal in its relation to the Rochester 
problems. 

He concludes that the following changes will 
take place following the discharge of the pro- 
posed Rochester effluent into Lake Ontario 7,00) 
ft. from shore in an approximate depth of 
“0 ft. of water 

(1) A settlement of a portion of the fine, suspended 
and possibly colloidal solids upon the bed of the lake 
around the outlet for a varying but limited distance, due 


to the relatively greater specific gravity resulting from a 
dilution with the lighter lake water and the lowering of 
temperature while passing through the outfall pipe. 

(2) A general diffusion and dispersion of the portion 
of the liquid sewage through the lake waters surround- 
ing the outfall due to currents induced, 

(a) By differences in specific gravity of the sewage 
and lake water; the Sewage being, by reason of its dis- 
solved matters, of greater specific gravity than lake 
water; but, owing to the relatively higher temperature 
which it may possess at times, due to unusual changes 
in temperature of lake water and to relative loss of heat 
of sewage passing through the outfall (which would vary 
at times according to its volume and the time con- 
sumed in passing through the outfall) lighter than lake 
water. 

(b) Through wind action which at times will stir 
the lake to a considerable depth although this agitation 
may not ordinarily extend to the depth of the outfall 
pipe. 

(c) By currents of lake water along and over the 
pipe line, in reverse direction to the flow of sewage in 
the pipe due to the heat of sewage transmitted through 
the pipe, and covering of earth, to the lake water im- 
mediately over the pipe line. 

(d) Rising gas bubbles due to septic action of solids 
deposited around outfall. 

(8) A gradual diffusion and dispersion, throughout the 
body of lake water surrounding the outfall, of the fine 
suspended and colloidal matter whose net specific grav- 
ity (i. e. the natural, corrected for changes due to tem- 
perature and dilution of sewage in lake water) is about 
equal to the mixture of lake water and sewage. 

(4) A rising to the surface of fine suspended and 
colloidal matter whose net specific gravity (i. e. the 
natural, corected for changes due to temperature and 
dilution of sewage with lake water) is less than that of 
the mixture of lake water and sewage. 

(5) A transporting of the sewage and any suspended 
matters which have diffused or risen to the surface of 
the lake from the outfall to varying distances therefrom 
as a result of natural lake currents or currents induced 
by wind action. This transportation, or travel, will be 
generally oscillatory, governed almost entirely by di- 
rection of the wind, since currents of translation through 
the lake are relatively insignificant and the distance of 
travel will depend upon the intensity and duration of 
wind from any one direction. 

(6) A slow but progressive decomposition due to sep 
tic, or anaerobic bacterial action, of any solid materiais 
deposited around the outfall, 

(7) A slow but progressive oxidation of the liquid 
organic matter either contained in the sewage effluent 
as it is discharged from the outfall, or derived from a 
liquefaction of the solids surrounding the outlet as a 
result of anaerobic bacterial life in the presence of 
sufficient oxygen carried in the lake water and replen- 
ished continuously from the atmosphere above as it 
exhausted. 


is 


(8) The consumption as food of the suspended organic 
matter, both living and dead, by small aquatic organisms 
which are, in turn, successively devoured by larger 
ones. 

(9) A gradual destruction of the original bacterial 
and disease germs contained in the sewage resulting 
from adverse environment, antagonism of species, set- 
tlement upon bottom of lake and consumption as food 
by higher forms of living organisms. 


Following this summary, Mr, Horton calls at- 
tention to the fact that the object cf any method 
of sewage purification is “the removal of objec- 
tionable suspended matters, oxidation of the 
organic matters and the destruction of bacteria.’’ 
This may be affected on land, but 


it is accomplished more economically but no less posi- 
tively nor, under favorable conditions, less completely, or 
perhaps less rapidly, when sewage is discharged into 
sufficiently large bodies of water charged, and replen- 
ished, with dissolved oxygen. 


A little further on he states: 


In the case before us of the discharge of a sewage par- 
tially clarified by settlement and screening into a vast 
body of pure water practically saturated with oxygen, 
with ample opportunity for replenishment as this dis- 
solved oxygen is absorbed and utilized for the nitrifi- 
cation of the organic matter, we have in principal, and 
in relation to the local conditions which exist, a method 
of disposal that may be considered most favorable, That 
is, as to capacity, the method and disposal proposed 
will lvave no coarse suspended matter to carry offence 
and danger to distant shores through wind and wave 
action; the finer suspended and colloidal matters wil! 
be so minute that if deposited on the bottom of lake or 
outlet they will be readily disintegrated or hydrolized by 
septic action, or, if dispersed into the body of water around 
the outlet, will be attacked by the aerobic bacteria and 
even higher forms of life and be either nitrified or con- 
sumed as food; the outlet will be so far distant from 
shore that large quantities of oxygen will be supplied 
from the vast volumes of fresh lake water which will 
pass progressively or oscillate back and forth over the 
outfall, the spent dissolved oxygen carried by the lake 
waters being replenished by absorption from the air at 
the water surface. 


The purification affected by this method will 
not be absolutely complete but will be sufficient 
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for the present, and the plans may make possible 
a higher degree of purification, if ever it becomes 
necessary. 

The balance of Mr. Horton's report may be pre- 
sented with sufficient fullness in his own sum 
mary, which we give below, followed by his final 
conclusions and recommendations. The recom- 
mendations we have printed in 


i talics, for the 
sake of emphasis. We now quote the concluding 


part of the report s follows 


To summarize briefly my opinions and conclusions con 


erning these plans, follow a careful examination and 





study of them, I would state 


(1) That the proposed system of intercepting and out- 
fall sewers will remove from the Genesee River practi- 
the sewage now discharged into this river 


of Rochester at all times, except during 





1lls when the sewage will be discharged 


through overflows in a highly diluted state. 


(2) That the diversion of this sewage will re- 
move practically all offence and nuisance along the 
river in and below the city and along the shores of 
Lake Ontario near the outlet of the river. 

(3) That during heavy rainfalls when overflowing of 
sewage will occur, the dilution of the sewage will be 
o great as to prevent any appreciable nuisance in and 
ilong the river below the points of overflow 
(4) That whereas the method of sewage disposal pro- 
posed, viz., by preliminary treatment in settling and 


‘reening tanks and final treatment by dilution, oxida- 





tion and digestion in Lake Ontario, is in principle a 


for the City of Rochester, 





one 
the plans are insufficient and inadequate as to capacity 
1 important detail ind should be so modified and 





irrected as to le: 

1) Settling tanks of twice the capacity shown by the 
ms 

b) Skimn a boards or othe means for removina 


ctionable arease and oils 
(c) Branch connections near the ¢ the outfall 
cer in the Lake to nermit the flow divided and 
charged at two or more outlets in the Lake 
ich provision may become necessary 





whenever 


(ad) Suitable means at the end of the outfall sewer 
hich will permét of its being extended further out into 








the Lake, if, or whenever, sucl pre sion may becon 
( sary. 
”) it the proposed method of preliminary treat 
nent, if modifications in the plans are made in accord 
e with the above recommendations, will eliminate from 
sewage all of the grosser, and a large perc 
the finer, suspended matters, which, on account o! 
heir relative insolubility and difficulty of segregation 
r 7 v Foy 


f sive and dangerous nature, are easily 
nsported by winds and induced surface currents, to 


ynsiderable distances 


hanges above recommended are made 
finer su ided solids rema 


‘larified effluent after passing through the set- 





g in the 





tling and screening tanks and after their discharge into 


Lake Ontario 7,000 ft. from shore in over 50 ft. of 


water. will be subject to combined action of sedimenta- 


tion, dilution and dispersion to such an extent that no 


traces o ewage will be discernible to the senses along 


the shor of the lake or at any considerable distance 
from the outlet 
7) That at times, under unfavorable conditions of 


vind and wave action, pollution from the effluent of the 


proposed settling and screening plant discharged into 





the lake 7,000 ft. from shore will even with modifica- 
ms in plar above recommended, be carried to the 
take of the water-supplies of the Rochester and 
Ontario Water Company, and of the Village of Char- 
lotte This pollution will, on the whole, be much less 
in amount than occurs under existing conditions with 
he sewage of Rochester discharged into the river, and 
in turn into the lake near these intakes, and it will oc- 
cur in such small amounts, at such infrequent intervals 
and he so diluted and attenuated, that with properly 
installed water purification plants, the health of the 
‘ommunities using those supplies will be amply pro- 
tected against any danger of infection 

(8) That the possibility of any traces of sewage from 
the proposed outfall ever reaching the intake of the 
Oswego water supply, some 50 miles distant, is too re- 
mote for practical consideration. Even if traces were 
ever carried to this intake under unfavorable conditions 
they would be in such minute amounts and so attenu- 
ited as to have no appreciable effect on the public health 
of the citizens of Oswego, and entirely negligible as 
ompared with the pollution of this water-supply by the 
polluted waters of Oswego River which now enters the 
lake only a short distance from said intake 

(9) That if it be found in the future, after these 
works have been put in operation and after practical 
opportunity has been afforded to observe and study the 
effects of the discharge of effluent from the proposed 
plan into the water of the lake, that the health or com- 
fort of the people who reside along the shores of Lake 


Ontario, or who may use the water for drinking, bathing 
or other purposes, is in any way deleteriously affected, 
t will be easily possible, and within reasonable cost, to 
increase the legree of purification by providing in- 
creased or additional sedimentation, supplementary 
treatment in biological filters, or the application of dis 
infectants, or all 

In view of the foregoing conclusions, and of the ex- 
pressed policy of this department of preventing the dis- 
charge of raw or insufficiently treated sewage into the 
waters of this state, I beg to recommend that these 
plans be disapproved in their present form, and tl 
they be returned for corrections and modifications in 


accordance with the 








Stions and recommendations 
outlined above 
tespectfully submitted, 


Theodore Horton, Chief Engineer 


Report and Recommedations of Dr. Eugene 
H. Porter, Commissioner of Health. 


The various reports from which we have quoted 
were dated as follows: Mr. Hazen’s, June 17; Mr. 
Goodnough’'s, June 28; Mr. Snow’s, June 22; Mr. 
Horton’s, July 18. The final disposition of the 
whole matter for the present was made by Health 
Commissioner Porter in a letter to Mr. E, A. 
Fisher, M. Am. Soe, C. E., City Engineer of Roch- 
ester, dated July 26, 1910. 

Dr. Porter, in his report, first mentions a pub- 
lic hearing of the plans which he gave in Roch- 
ester on June 9, 1910, and then states that “be- 
lieving that the City of Rochester should have 
the best advice on this matter that the Depart- 
ment could give it’’ he submitted the matter of 
approving the plans ‘‘to three of the leading ex- 
perts on sanitary engineering in this country,” 
Hazen, Goodnough and Snow. He then 
gives the questions placed before these engi- 
neers, as already stated in our reprint of Mr. 
Hazen’s report. Next, Dr. Porter remarks that 
copies of the reports of the three experts and of 
Mr. Horton’s report were forwarded to Mr. Fisher. 
The disapproval of the plans then follows, to- 
gether with a statement of the changes required 
in order to make them satisfactory to the De- 
partment, and with a further statement that in 
any event the approval of the plans and modified 
to the satisfaction of the Department will be 


Messrs 


conditional on subsequent changes in modification, 
if such prove necessary. 

We quote the latter part of Dr. Porter’s letter 
as follows, calling attention to the fact that the 
statement of changes required is almost identical 
in wording with Mr. Horton’s recommendations 
(a), (b), (ce), (d), under his conclusion (4), given 
near the end of our reprint of the final part of his 
report: 


After a careful consideration of the questions involved, 
I am unable to approve these plans in their present 
form and they are therefore returned to you without 
approval The changes which will be required are fully 


outlined in the report and are, briefly, as follows 


Settling tanks of twice the capacity shown by the 






Ski boards or other means for removing 
tionable and oils 

(8) Branch I tions near the end of the outfall 
sewer in the lake to permit the effluent to be divided 
and discharged at two or more outlets, whenever such 
provision may become necessary 

(4) Special means at the end of the outfail sewer 
which will permit of it being extended further out into 
the lake, if, or whenever, such a provision may become 
necessary 








In any event, the approval of these plans and permit 
granted in connection with them, will be conditional 
and will explicitly provide that if it be found after these 
works have been put in operation and after practical 
opportunity has been afforded to observe and study the 
effects of the discharge of effluent from the proposed 
plant into the waters of the lake, that the health or 
the comfort of the people who reside along the shores 
of Lake Ontario or who may use the water for driak- 
ing, bathing or other purposes, is in any way deleteri- 
ously affected, that there be such increase in the degre¢ 
of purification by providing increased or additional sedi- 
mentation, supplemental treatment in biological filters, 
or other additional method of disposal as may be neces- 
sary to properly protect the public health and prevent 
a public nuisance. 





As soon as the changes and modifications have been 
made in these plans in accordance with the recommenda- 
tions contained in the report of our Chief Engineer, and 
they are returned to me for approval, they will 


be promptly considered 








again 


Very respectfully, 
Eugene H. Porter, 
Commissioner of Health 


The New Public Service Commission of 
Maryland. 


After considerable agitation and some heated 


controversy the State of Maryland has fallen 
into line with a number of other states which 


} 


have been progressive in the same matter, and 


has created a Public Service Commission with 
comprehensive powers and duties. The Act ere 
ating the Commission passed the last session of 
the Legislature and received the approval of the 
Governor on April 5, 1910 

The Commission created under this Act ap 
pears to be vested with control of every class 
Of public service corporation in Maryland. Thus 
under “common carrier’ the Act 


Within the control of the jurisdiction of the 


specifies as 


Commission: 


All railroad corporations, street railroad corporations, 
express compauies, car companies, sleeping car com 
panies, freight companies, freight line cotnpanies, steam 
boat, power boat, and vessel boat, and ferry companie 
canal companies, and all persons and associations of 
persons, whether incorporated or not, ting such 
agencies for public use in the conveyance of persons or 
property within this State, by land or by water. or both 





h 








In a similar way “gas corporation’ is so de 
fined as to include all companies, or individuals, 
lessees, or receivers of property engaged in sell- 
ing Or distributing gas “for light, heat, fuel or 


power, or for any public use whatsoever.” 
“Electrical corporation’’ is defined in substan 
tially the same way. Telephone, telegraph 
water, heat, and refrigerating companies are also 
specifically brought within the control of the 
Commission. 

Broadly speaking, the Act seems designed to 
give the Commission control over all matters per- 
taining to character of service, rates charged 
capitalization of companies of all sorts and con 
ditions of public service corporations, or asso 
ciations, or individuals which in any capacity 
supply the services indicated. In addition, fran 
chise grants to new companies are made sub- 
ject to the approval of the Commission. 

The Commission consists of three members, ap 
pointed by the Governor, one of whom, to be 
named by the Governor, is to serve as chairman 
No special qualifications for membership in the 
Commission are stipulated, except that the-ay 


less 


pointees must be qualified voters and not 
than 25 years of age. There is, however, a 
blanket clause disqualifying anyone for the office 
f commissionership, officer or employee of the 


ion 





Commis 


who holds any official relation to any common carrier 
railroad corporations [and so on through the list of com 
panies under the jurisdiction of the Commission], or wh 
hold stocks or bonds therein, or who has any pecuniary 
nterest therein 






The commissioners eventually will hold office 





years each, a new one being appointed at 
the end of each two years, and any commissioner 
is eligible for reappointment Any commissioner 
may be removed by the Governor on charges for 

nefficiency, neglect of duty, or misconduct in 
iffice’’ after due hearing 





he salaries of the commissioners are made 
86,000 for the chairman and $5,000 for each of 
the other two members, but half the salary of 
the chairman and two-fifths that of the other 
commissioners are to be paid by the City of 
Baltimore to ‘‘as employees of said municipal 
corporation.’ It does not appear from the Act 
that the commissioners are to render any service 
to the ¢ 


ity of Baltimore different from that to 
ther portions of the state 

Although the Act makes specific provision for 
the appointment of a General Counsel to the 
Commission and various assistants, each at 
specified salaries, no provision whatever is made 
for engineering services other than what comes 
under the general clause of authorizing the em- 


ployment of “such officers, clerks, * * * in- 


spectors and employees as’’ the Commission “may 
deem necessary to carry out the provisions” of 
the Act. All appointees are to be selected by 
the Commission (except assistants to the Gen- 
eral Counsel) but every appointment is subject 
to the approval of the Governor. 

An interesting provision of the Act is one re- 
quiring the offices of the Commission to be open 
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for business from 8 a. m. to 9 p. m. “every day 
in the year,’ with one or more responsible per- 
sons in charge. An annual appropriation of 


$75,000 is made for the salaries and expenses of 
the Commission. 


Provision is made for investigation by the Com- 


mission of “the cause of all accidents on any 
railroad or street railroad resulting in loss of 
fe or injury to persons or property, and which 


in its judgment shall require investigation.” All 
railroads and street railroads required to 
notify the Commission of every accident occur 
ring on their Provision is made for a uni- 
railroad and street 
conforming as nearly aS may be to 
those of the Interstate Commerce Commission. 
The authorization of the capitalization of fran- 
chises (at least those of 
prohibited by the Act. 
Gas and electrical corporations are required to 
furnish “reasonably safe and adequate” service 
and facilities, the prices for which “shall be just 


are 


lines. 


form system of railroad ac- 


counting, 


common earriers) is 





FIG. 1. 
EAST COAST RY., MAYPORT, 


and reasonable, and 


order of 


not more than allowed by 
the Commission.” 


repeal is made of any existing lezislation 


law or by Specific 


prescribing or limiting the price at which any gas 
orporation, or electrical corporation, or any other cor- 
poration, subject to this Act may furnish, sell or dis- 
pose of its gas or electricity or other product, or utility 

it being the intent of this Act [to give the Com- 
full control over all such rates] 


the quality of the 
services rendered by the various companies and 
to order improvements necessary to the 
interest is given by the Act, as also power 

the standard 


mission 


\uthority to investigate 
as are 
public 
“to fix illuminating power and 
purity of gas, * * * and the initial efficiency of 
incandescent lamps,” etc. The Commission is 
“full and plenary power to value the 
property, appurtenances, 


iSO 


given 
plant, assets and fran- 
corporations under its control and to 
uniform methods of 


chises” of 
“prescribe keeping ac- 
and records of all such companies. 
plaints regarding the quality and 
may be made to 
authorities, or by 
the Commission must 
and finding and issue 


counts” Com- 


price of gas 
the Commission 
100 customers, 
make an in- 
orders accord- 


and electricity 
by municipal 
whereupon 
vestigation 
ingly. 

It appears from the Act that the Commission 
is given similar jurisdiction over all the public- 
service corporations of the State engaged in sup- 
plying municipal needs 


LOCOMOTIVE WATER-SOFTENING PLANT OF THE FLORIDA 


Water Softening Plants of the Florida East 
Coast Railway. 


By A. C. TOMLINSON.* 

A branch line of the Florida East Coast Ry. 
(well known for its ocean viaduct extension to 
Key West) runs from Jacksonville, Fla., to East 
Mayport through the resorts of Pablo Beach and 


Atlantic Beach. As it is the only line serving 
these places and as East Mayport is the gate- 
way for a heavy ocean freight traffic, the line 


has a dense freight movement. The locomotives 
used on this line are practically limited for their 
feed-water supply, to the water station at East 
Mayport. This is taken from an artesian 
like a large number of other well 
waters along the lines of the Florida East Coast 
Ry., contains a large amount of scale-forming 
solids, principally carbonates and chlo- 


water 


well and 


rides, that were taking a heavy toll 
each year from the company in 
increased coal consumption, in ex- 


FLA. 

pensive repairs to boiler tubes, stay-bolts, and 
tireboxes, besides in dead-head locomotive mile- 
age and in expense of maintaining extra loco- 


motives in readiness to replace those sent to the 
shops for boiler repairs. With these conditions 
becoming pronounced and _ serious each 
year, it was decided that East Mayport offered 
an excellent opportunity for installing a trial 
water-softening plant. To this end Mr. Geo. A. 
Miller, Superintendent of Motive Power and Ma- 
chinery, made an exhaustive study of the merits 
of the various water-softening systems on the 
market and their individual adaptability to re- 
quirements of the Florida East Coast Ry. Their 
initial installation was of a softener having an 
hourly capacity of 8,000 gals. It 
regular operation early in Feb., 


more 


was placed in 
1906. 

The water softener consisted of a steel settling 
tank 14% ft. in diameter and 30 ft. high, with an 
iron stairway encircling it from ground level to 
top. In the top of the settling tank is a small 
rectangular tank containing the automatic meas- 


uring and mixing mechanism for adding the 
softening solution (lime and soda ash) to the 
crude water. As a part of this apparatus there 


is on top of the 30-ft. tower a semi-circular 
tank, always containing about 40 gals. of solu- 
tion, in the bottom of which is a valve operated 





*Treasurer, American Water Softening Co., 1011 Chest- 
nut St., Philadelphia. 


Chemical 


Chemical Feed Pipe 





Concrete Foundation 


by a lever and 
tilting bucket. 
The tilting bucket 


cam system connected with a 


is located just beneath the 


solution tank and has two separate compart- 
ments. The crude-water pipe has its discharge 
just above the tilting bucket so that the crude 
water flows into one compartment until reach- 
ing a certain level. Then the bucket becomes 
unbalanced, dumps and brings the other com- 
partment under the crude-water discharge. The 


tilting is again caused in the reverse direction. 


This rocking works the cam and lever system otf 
the chemical-feed that the 
chemicals are automatically added. At 


valve so requisite 


the same 


time the contents of the chemical tank are agi- 
tated. 

The crude water, after receiving the proper 
amount of softening solution, is thoroughly 


Overflow 
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FIG. 2. ARRANGEMENT OF LOCOMOTIVE WATER-SOFTENING PLANTS, 
FLORIDA EAST COAST RY. 


stirred by a 


paddle attached to the tipping 
bucket. With a whirling motion, given to it to 
hasten the coagulation of precipitated impuri- 
ties, the water passes through a downtake to 
the bottom of the settling tank, from which 
point it gradually rises to the top of the tank 
For an added precaution, it is passed through 


an excelsior filter from which it flows by grav- 
ity to the storage tank. 


A housing of neat design and suitable con- 
struction is located at the base of the settling 
tank. Here are located air-tight bins for a 


month’s supply of chemicals, a chemical-mixing 
and lime-slaking tank, and a specially designed, 
positive-type of water motor that utilizes the 
crude water for furnishing all the power needed 
for mixing up the chemicals, for keeping the solu- 
tion constantly stirred while the plant is in op- 
eration and running the pump that delivers the 
solution from a tank at ground level to the semi 
circular one at the top of the softener. 
pipe line connects’ these last-mentioned 
tanks so that the surplus solution required in 
keeping a constant level in the upper tank may 
continuously overflow to the while 
the plant is operating. The motor requires no 
free discharge and is operated only by the crude 
water going to the top of the softener for treat- 
ment. 


A double 
two 


lower tank 


The excess water pressure required to op- 
erate the motor under full load is from 2% to 3 
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lbs.—equal to pumping the water an additional 
height of 6 ft. The interesting discovery was 
made that this well at East Mayport (which was 
a flowing well) showed a pressure of about 40 
lbs., rather more than needed to operate the 
motor and to deliver the water to the top of the 
softener making it possible to operate the entire 
plant without steam pumps or other outside 
power of any kind. 

The main solution tank on the ground level is 
designed to contain sufficient softening solution 
for 12 hours’ continuous operation, making at- 
tendance oftener than once in that time, un- 
necessary. Opening the water valve at the 
motor places the entire plant in immediate and 
automatic operation. 


This plant was given a thorough test both in 
efficacy and in economy of operation and a care- 
ful account was kept on the results accomplished 
by using purified water. As to efficacy, it was 
found that repeated analyses showed a practi- 
cally unchanging quality of softened water and 
copies of typical analyses given in Table I. tes- 
tify to the excellent degree to which the soften- 
ing process is carried. From analysis No. 2 it is 
seen that the removal of scale-forming impuri- 
ties is equal to the elimination of practically one 
and two-tenths tons of scale from the locomo- 
tive boilers each week, with the softener oper- 
ating the full 24 hours. The analyses were made 
in the laboratories of the builder, as were practi- 
cally all those for the Florida East Coast Ry. 
TABLE I.—TYPICAL ANALYSES OF LOCOMOTIVE 

FEED WATER AT MAYPORT, FLA. 
No. 1, No. 2, 
untreated water af- 
water, ter treatment, 
grains per gal grains per gal. 
Tote) OUGO sss ck ccs cawccs< See 10.80 
Calcium carbonate.... : 0.29 








Calcium sul!phate.......... 3.898 Py Fe 
Magnesium carbonate...... 4.46 1.08 
Sodium carbonate.......... ae 0.63 
Sodium sulphate... Suds 6.26 
Sodium chioride........... 2.43 
COs, free....... eee 
Iron and silicate. ......... 0.11 
Incrusting solids.......... 1.48* 
Non-incrusting solids...... 9.32 





*The sodium carbonate exists as free alkalinity, being 
the excess of that used to combine with the sulphates and 
chlorides of calcium and magnesium. The ‘“non-incrust 


ing solids’ are necessarily increased when a raw water 
contains “hardness” in the form of sulphates or chlor- 
ides. ‘‘Incrusting solids” in treated water are harmless, 


provided they are transformed into mono-carbonates. It 
is impossible to remove, chemically, all the calcium and 
magnesium, as the mono-carbonates are slightly soluble. 


These pleasing results convinced the Florida 
East Coast Ry. that further installations of soft- 
eners should be made as rapidly as possible at 
points where economy demanded, and _ orders 
were accordingly placed for additional plants, <A 
standard capacity of 10,000 gals. per hour was 
adopted for all points except St. Augustine 
which, being a terminal point, required a plant 
having a capacity of 15,000 gals. per hr. As in 
the case of the initial installation made in 1906 
at their East Mayport terminal, a careful watch 
was kept of the results following this further 
step toward the use of only purified water for 
locomotive service. Mr. G. A. Miller, after tab- 
ulating the results for which figures were pro- 
curable, issued a report which showed conclu- 
sively the advisability of additional water soft- 
ening equipment and on which favorable action 
was taken. As this report gives some interest- 
ing figures and data on a subject that is de- 
servedly gaining wider attention each year it is 
appended. 

Mr. Miller opens his report by expressing an 
opinion that the installation of water softeners 
is justified when a sum equal to 5% on the in- 
vestment, plus the extra cost of softening the 
water, can be saved in operation, and he then 
gives a table of water cost for a number of 
years (Table II.). 
Miller stated: 


Concerning the figures Mr. 


TABLE Il.—LOCOMOTIVE FEED-WATER - COSTS, 
FLORIDA EAST COAST RY. 
Fiscal Cost Per cent. Per cent increase in 
year. increase locomotive mileage. 
1905 $14,853 er 
1906 16,085 8.2 5.13 
1907 17,566 9.2 14.80 
1908 21,912 24.7 11.60 
1909 24,338 11.0 11.10 


From Table II. it will be seen that the average in- 
erease for 1906 and 1907 is 8.7%; this increase appears 
to progress from year to year with the increase of loco- 


motive mileage—more water requiring more fuel and 
more labor in the pumping. It will be noted that the in- 
Stallation of water softeners increased the total cost 
for water for the year 1908 over the previous year by 
24.79; this, less the 8.7% average yearly increase, leaves 
16% increased cost due to treating water—equal to §$2,- 
897.05. 

The last item should be added to interest charges, etc., 
on the investment, giving a total of $4,971 that the 
Transportation Department should save in the item of 
fuel, if softeners are justifiable. 

In the last fiscal year, 2,161,053 locomotive miles 
were made. The yearly performance sheet shows that 
20.5 miles were run on each ton of coal burned, a total 
coal consumption of 105,417 tons. At the time of placing 
softeners in operation the locomotive performance sheet 
showed an average of 20.2 miles to the ton of coal, 
therefore if the performance of the last fiscal year had 
been 20.2 miles per ton of coal a total of 106,982 tons 
would have been required, or an increase of 1565 tons. 
At the average cost of $3.30 per ton on tenders for fuel, 
this represents a saving of $5,164.50 resulting from the 
use of purified water. 

The water softeners save enough coal to pay the in- 
terest on the cost of installation, the extra cost of 
treating the water and still leave a small surplus. It 
will be noted that the entire credit of this saving has 
been given to the Transportation Department. The bur- 
dens formerly imposed on the Mechanical Department 
have been shifted to the Transportation Department, 
where it properly belongs, and this department saves 
more than sufficient fuel to pay the cost of the invest- 
ment and in addition procures the following: (1) Better 
train: movement and less boiler failures on the road. 
2) A suitable and assured water supply. (3) Heavier 
trains hauled for same or less expenditure in fuel. 

The performance for fuel per mile run was as in 
Table III.: 


TABLE III.—LOCOMOTIVE FUEL DATA, 
EAST COAST RY. 
Average number 


FLORIDA 











Purchase Miles run ears per train. 
Fiscal cost, cts. per ————_——_ 
year. per mile. ton of coal. Passenger. Freight. 
105 15.51 21.9 5.9 13.2 
1906 14.31 22.2 6.1 13.3 
107 16.33 20.2 5.9 12.3 
1908 18. 20.4 6.1 14.7 
1909 15.7 20.5 6.2 20.5 


The last good rain was in October, 1906; during 1907 
he rainfall was so deficient that all ponds and dug wells 
dried up, hence the urgent need for a more reliable 
water-supply As many as three boiler failures in one 
day, and on the same train, was a frequent occurrence, 
and trains were reduced to get over the road. Many 
locomotive dead-head miles were made; more coal burned 
with less results, due to leaks and cracks in the loco- 
motive boilers. 

So many questions enter into the Mechanical Depart- 
ment side of this question that it is difficult to express 
actual economies in terms of dollars and cents. Certain 
conditions will therefore be presented and some idea can 
then be gained as to what extent a betterment has 
taken place. 

Between May, 1905, and July, 1907, 26 fireboxes were 
burned out and had to be renewed, but this does not 
include eleven rebuilt engines, of which two were 
changed in 1906, two in 1907, and seven in the fiscal year 
1908-1909. The relief gained through the use of softened 
water has contributed in a very large measure towards 
the opportunity to remodel a practically obsolete type 
of locomotive. 

The number of broken stay-bolts has decreased to a 
very large extent. In renewing flues, from one to 
three bucketsful of loose scale are now removed where 
formerly it measured from one to two dray-loads. 

The effect due to the corrosive action of untreated 
waters taken from intermediate stations, are in a large 
measure removed. Such troubles as leaky mud rings, 
corners, seams, flues, tanks and places around stay- 
bolts; all are running repairs. 

The best exhibit is a statement of locomotive mileage 
based on the installation of a new firebox or the reset- 
ting of tubes It should be stated by way of explana- 
tion that before the water softeners were installed, a 
locomotive after running 34,000 miles was ready for 
new fireboxes or new side sheets. Since installing the 
softeners, and as soon as a partial recovery was made 
from previous conditions, the expected service has been 
raised to 50,000 miles—this with some water stations 
where untreated water is still taken. 

At the end of March, 1909, there are ten locomotives 
ready for the shops, but if 34,000 miles had been the 
engine mileage limit for this year, the total number 
would be 26—a saving of more than 60%. 

According to further reports made by Mr. Mil- 
ler, it was found necessary previous to installing 
the softeners, to constantly employ twelve boiler- 
makers in the St. Augustine shops alone, ail of 
them being required to put in a great deal of 
overtime on the work, for which they received 
1% times their regular hourly rate of pay. After 


the installations had been made and a sufficient 
time had passed to allow the benefits to show up, 
it was found possible to permanently take off 
eight of these boilermakers from repair work 
necessitated by water conditions, and to do away 
With all overtime work. Estimating on a very 
conservative basis of $3.75 per day, per man, or 
$30 per day for 300 working days to the year, 
this meant a very direct annual saving of at least 
$9,000 in their St. Augustine shops alone This 
point should be taken into consideration with the 
point made by Mr. Miller that in the fiscal year 
1908-1909 they were able to remodel seven loco- 
motives as compared with two each previous 
year. 

From the time of making the original installa- 
tion at East Mayport up to time this article is 
written, the builders responsible for their proper 
operation have not been called upon to furnish a 
single dollar’s worth of repairs or replacements. 
This water-softening system as adopted by the 
Florida East Coast Ry. was designed by the 
American Water Softener Co., of Philadelphia, 
which did the entire work of installation, includ- 
ing all foundation and pipe work and housing. 





° ° . ° . 
Engineering Instruction at the Imperial Pei 
: ° ° ° e ue 
Yang University, Tientsin, China.* 
By WALTER H. ADAMS.7 

The object of this paper is to give an idea of the work 
in engineering education that is being done in China at 
the present time. This paper is confined to the Pei-Yang 
University—as it is the one the writer is most familiar 
with—but further description will be given in future 
papers. This paper will be confined entirely to the engi- 
neering work of the university. 

The Imperial Pei-Yang University, first organized in 
1895, and reorganized in 1902, is situated in the province 
of Chili just outside the limits of Tientsin, the largest 
city in North China and the port of the capital, Pekin 
The university, although called imperial, is really a 
provincial university, as it receives all its support from 
the provincial government of Chilt Province. 

Money to carry on the work of the university has been 
granted quite freely by the various viceroys of Chill 
Province, who have been much interested in the work 
which has been done. The courses of study and method 
of government, however, are under rules given by the 
Imperial Board of Education in Pekin. All the students 
are supposed to be graduates of the provincial high 
school at Pao-Ting-Fu, in the same province. 


Faculty. 

The teaching staff is now composed entirely of Americans 
and Chinese. The first president of the reorganized uni- 
versity was an American, Dr. C. D. Tenney. Other 
nationalities have been represented in the faculty at vari 
ous times to teach languages, but all such work is now 
abolished. Our present president, Mr. Wang Shobh-lian, 
although he received his education in England and never 
has visited America, has recruited the faculty entirely 
from American institutions. he result is a faculty 
of ten men who come from al! parts of the United States, 
although the majority are from the Eastern States. Har- 
vard has two representatives in the law department, 
Massachusetts Institute of Technology one each in the 
civil and mechanical engineering departments, the Uni- 
versity of California two in the civil engineering de- 
partment, Columbia and Leland Stanford universities 
one each in the mining engineering department, and 
Johns Hopkins University one in the law department. 
There are in addition a number of Chinese teachers. One 
of these is an assistant professor in civil engineering and 
conducts his classes in English. The others are not 
connected with the engineering departments and have no 
knowledge of English. 


Courses of Instruction. 

All the university work, with the exception of Chinese 
classics, is conducted in English. The present courses 
in engineering, as approved by the board of education, 
are three-year courses in civil and mining engineering. 
The subjects taught, except Chinese classics, are purely 
technical with no attempt to give culture studies. There- 
fore it is possible to give all the essential work in an 
American technical course in the three years. Much 
better work, including culture studies, could be done in 
a four-year course, but the board requires the work to 
be completed in three years. 

The courses of study are very similar, both in subjecta 
and hours allowed, to courses in the various American 
technical schools Exactly the same text-books are 


*Abstract from a paper presented at the Madison, Wis., 
meeting, June, 1910, of the Society for the Promotion 
of Fngineering Kducation 

+Professor of Mechanical Engineering, Imperial Pet- 
Yang University, Tientsin, China 
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husetts Institute of Technology, Cornell, Columbia and 
some others 

The course in engineering practice in civil engineer 
ing have been given by summer school work in railway 
and hydrographic surveying The summer school term 
is 2% to 3 weeks each summer It is required of all 
civil engineering students The courses in engineering 
practice in mining engineering have been given by trips of 
inspection to mines and mine survey work in mines kindly 
placed by the owners at the disposal of the university. 
This work has lasted for three to four weeks during the 
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een given 1 this preparatory year and later will be 
xiven in the high schoo : 
The university is not allowed to give degrees After 
mmpleting courses at the university the students 
go to Pekin to take a series of examinations covering 
the work they have done (No one knows just what 
the examinations will be like as it is a new regulation.) 
All the drawings, notes and examination papers given 
at the university are sent to Pekin at the same time. 
If the tudent pas the examinations, they are 
granted Chinese degrees by imperial rescr The 
passing mark required in the examinations is 
Buildings and Equipment. 
The buildings of the ri comprise 39 buildings, 
ittered over n area by SOO ft Six of these 
re two stories in t and the rest are one story. The 
two-story buildings are four double professors’ houses, 


president’s house, and the main 
The 


fur ‘ ind the main 


which has 
heated by 
is heated by exhaust 


building, 


professors’ houses are 
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Fig. 1. The Keller Dupiex Vacuum Cleaning 


Machine Installed. 


steam from the lighting plant The rest of the buildings 
are heated by stoves. 
The 


longing to the 


equipment for instruction is the best of any be- 
imperial universities in China, if not the 

(Some of thé have 
much better 


than that of some American universities I could name. 


best in China. missionary colleges 


very good equipment.) The equipment is 


The- physical laboratory has a complete equipment for 


9 











25 students in a strong course of advanced high school 
physi The apparatus is sufficient for tests in me- 
chanics, hydraulics, heat, light, sound, optics, electricity 
and magneti The chemical laboratory has been re 
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this 
with the be 


modeled past year and now has two large rooms 
modern equipment imported from America 

The apparatus includes a gas plant for 
for the laboratory. The laboratories have 
desk room for 50 students at one time. 

There are large well-lighted drawing rooms with 
individual desks to accommodate 75 students at one time. 
The surveying department has a large assortment of the 
best American of rods, chains, 
Twenty students 


and Germany. 


making gas 


two 


instruments, consisting 


tapes, levels, transits and plane tables. 
can be sent out in the field at one time. 
The laboratory has one 50,000-kg. 
Riehle universal machine, one 30,000-kg. Riehle hydraulic 
t both with power drive. There are 
molds, ete., to accommodate eight stu- 
lents at one time in cement and concrete mixing and 
testing In there are the usual assortment of 
small instruments necessary in any well equipped labora- 
tory A hydraulic laboratory has been 
smal] pump, motor-driven turbine 
water turbine, water meters, 


materials 


testing 
ransverse machine, 
sufficient ‘ales, 


addition 


started with a 
pump, water 
pressure tank, ori- 
nozzles and piping for the measurement of 
piping. A modern water meter 
for gaging the velocity of water in rivers belongs to the 
laboratory. In addition the storage tank for 


steam 
wheel, 
fices, 


the flow of 


weirs 


water in 


there are 





water, scales, we ing tanks, etc. 

There are a small machine and wood-working shop and 
pipe shop for the use of the professors and to do small 
repair work around the university. These shops have a 
power lathe, drill press, hack saw, complete 
outfit of small tools, work benches, and pipe-fitting ma- 
chinery. Power is furnished by a small gasoline engine. 

The mining department museum containing a 
collection of the minerals from all over the 
collection of jewel stones, 


grindstone, 


has a 
common 
also a 


world, small 


shells of 


fossils 
For petrographic work 
for cutting and grinding rock slides, 
four microscopes In 


and the living animals 
there are two lathes, 
and 
nel 300 ft. in 


addition there is a mine tun- 
length, including bends, of 5-ft. x 
in. cross-section. This tunnel is timber lined and 
has two shafts leading to the surface. It is placed 15 
surface of the ground. The metallurgical 
department has the following equipments: Six Denver 
fire-clay muffle two Ainsworth Culton 
accessories for assay work, one small reverber- 
atory furnace, 


total 


6-ft. 6- 
ft. below the 


double- furnaces, 
balances, 
one smell cyanide plant for the treatment 


of gold ores, one smal] filter press, metallographic micro- 


scope, pyrometers and calorimeters for the investigation 
of fuels These two departments have three projecting 
lanterns, two of which require electricity and one small 


e 


One of the 


reflectoscope. 


one requires kerosene large 


ones is 


the largest model 


The university has its own lighting plant consisting of 
two Babcock and Wilcox boilers, without superheaters, and 
two 25-HP. Buffalo Forge Co.’s horizontal engines direct- 
connected to 15-KW. Siemens direct-current, 110-volt gen 
erators In addition to the ordinary auxiliaries there is 
a storage battery to supply current part of the time 

By next summer it is hoped 
system consisting of filtration 
istribution system. 


to have our own water 


plant, storage tank and 





The library is small at present and is housed in a very 
poor building. It contains all the 


magazines, but has very few books. 


leading engineering 
At present we do not 
have more than 50) books on engineering in the library 
The university is books rapidly and within two 
years the library will have copies of all the engineering 
books of any value. A new fireproof library building is 
built within two or three years. 


The 
is ten months, divided into two verms 
Recitations are held six days in the week with recita- 
tion from eight to twelve and one to four. The 
total number of hours assigned per week varies from 30 
to 35 This is much higher than the American average 

time for preparation and more work in 


and 
the class room. Every student is expected to spend the 
7 and 10 p. m 


buying 





to be 
Students. 


The school year 


hours 


means less 


time between in study, and as much more 


thinks is necessary 


ime as he 


The students live at the university and are not allowed 
» be bsent from any recitations without special per- 
A certain percentage is deducted from the 





average for each hour of absence. 
supplies all books, drawing 
free of 


The university 
chemicals and 
charge, and the students are al- 
lowed to retain their books upon payment of half price 
upon leaving the university. Originally the students were 
paid to attend the university, but now the payments 
have been stopped and a small fee is charged. The fee 
is to be raised as soon as the students are able to 
pay a larger one. 


materials, 
other supplies 


The students have a large, well-equipped gymnasium 
and athletic field. They receive instruction in athletics 


and games twice a week from an American Y. M. C. A. 
teacher. They are interested in tennis, basket ball, as- 
sociation foot-ball and track events. Base-ball and col- 
legiate foot-ball do not seem to interest them. The 
athletic work is not compulsory. 

At present it is practically impossible for a student to 
enter the university much under 23 years of age, so the 
average age will continue at 24 to 25. This is higher 
than the American average 
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The number of years that English has been studied [a 
table, not included in this abstract, shows 
from 7.5 years for the freshmen to 9 
seniors.—Ed.] is interesting, since all the 
ducted in English and the students are 
take notes just as in any American college. 
cannot understand a lecture if it is 
but most of them have no 
slowly and distinctly. They have a better knowledge of 
technical they have of ordinary conversa- 
tion. eight years preliminary study 
of English to be able to do the work of the university 
and nine to ten years are better. 

All but 


averages of 


years for the 
work is con- 
expected to 
The students 
delivered rapidly 
difficulty if it is delivered 
English than 
It requires six to 


four of the 73 


students enrolled in the uni- 
versity are from provinces along the coast, and tho 
four are from provinces through which passes the 


Yangtze River, the main artery of commerce to the in 
terior. This shows the fact 
methods have not penetrated 
the foreign influence is 


that foreign and 


present, but 


education 
very far at 
going 


gradually inland and 


new government schools, arranged according to foreign 
ideas, are being established continually. 
This sketch of the Imperial Pei-Yang University 


shows that China has made a start in engineering educa- 
tion. The beginning is small but the prospects are good 
for a 


large amount of excellent work in the years to 
come. At students with the 
proper training, so our number is small. It seems from 
the outlook now that this condition will exist for two or 
three years more and 


than we can handle 


present we cannot secure 


then we will have more students 


with our present equipment. 


eee 


A Duplex Vacuum Cleaning Machine. 


The general principle of operation found in 
many successful vacuum cleaning machines is 


disclosed by examination of the accompanying 
The particular design therein shown has, 
the novelty of 


driven by a 


figures. 


however, having two 


diaphragm 
motor, to 


air pumps single decrease 





Fig. 2. Details of the Keller Duplex Vacuum 


Cleaning Machine. 


the size for a given capacity or to increase the 
capacity for the same size. 
On a broad circular cast-iron base is mounted 


the first air pump; the second pump is supported 
on four pipe columns above the first. The driv- 
ing motor, of 4-HP. capacity, is supported on a 
bracket midway between the pumps. The shaft 
of the driving motor is made unusually heavy 
and it rests in extra long bearings in the motor 
frame. The motor shaft is extended at both ends 
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nd carries two ball-bearing eccentrics and a 
tly wheel. Each pump is worked by two links 
Which run trom proper eccentrics. The working 
irts are thus arranged for maximum simplicity 
ind efficiency of transmission and it is claimed 
hat tests have shown that 20 to 254 more work 
in be secured than with other types of drive 
vhich have been tried. This helps to keep the 
ze of the motor small. 

It is desirable to limit the size of the motor 
to 14-HP. so that it may operate directly upon 
ordinary lighting circuits, yet conforming with the 
requirements of the National Board of Under- 
vrilters and without special wiring. The ordi- 
iary Shap or push-button switches may then be 
ised to start the motor from any part of the 


building in which it may be 


installed as no 
special controlling or 


manded. 


starting device is de- 


The operating mechanism, just described, is 
enclosed by a sheet-steel cylinder, 15% ins. ir 
Above this, but 
supported by the four pipe columns forming a 
raine with the two pumps, is the dust collector. 


liameter and 12% ins. high. 





t there is a sheet steel cylinder fastened to 
three swivel thumb-bolts which 
vrip through slots in the ring around the bottom 
f the dust chamber. In the inside of the steel 


shell is hung a heavy felt bag, 11% ins. in di- 
ameter and the tull length of the shell. Inside 
s, in turn, is the dump bag of closely woven 


drilling 11 ins, in diameter and 15 ins. long. The 


the frame by 


steel shell is fitted into a stiffening casting at 
top and bottom and is sealed to the frame with 
a rubber gasket. The felt bag is fitted to the 
11 by a spring ring while the supporting ring 
for the drill dump bag and the cover both carry 
. gusket, which gaskets seal the bag, shell and 
over together. The connection to the house 
piping, for this machine is not portable and there 
must be cleaning service pipes, is made with a 
o-ft. rubber hose. 

The dust-laden air is relieved of its burden in 
he upper chamber and passes, in part, directly 
» the upper diaphragm pump and, in part, down 
he pipe columns to the lower pump. After pass- 
pumps it is blown out around 
the motor and escapes through an opening in the 


ng through the 


No special foundation is required nor are water 
and sewer connections necessary. A connection 
to a chimney or vent pipe is not needed, although 
such might be provided in special cases where 
the presence of pathogenic germs in the dust 
was suspected. 

The machine described is made by the Keller 
Manufacturing Co., of Philadelphia,. to which 
concern we are indebted for the information used 
in preparing this article. 

_— OS OO 

FIRE DESTROYED THE ROUNDHOUSE and machine- 
hops of the Chicago & Northwestern Ry. at Chadron, 
Neb., on Aug. 3. Fifteen locomotives are included in 
he loss, which is estimated at $400,000. 

ails aR ace ie 

THE CANADIAN PACIFIC STEAMSHIP ‘Princess 

May,”’ from Skagway, Alaska, for Vancouver, B. C 


Jey 


ran on the north reef of Sentinel Islet on Aug. 4 and 
; within two hours. Eighty passengers and their 
rage were safely removed. 

oe — —- 
FOREST FIRES IN MONTANA AND IDAHO on the 


national forest 








reserves have become so serious that the 
government has 1,400 men engaged in fighting them 
The loss to standing timber is estimated at $500,000, 
ind adjacent timber valued at $3,000,000 is threatened. 
iia eastibadldidiads 

AN EXPLOSION OF CORN DUST occurred at the 
works of the Corn Products Refining Co., Granite City, 
lil., on Aug. 7 The explosion was on the sixth floor 
of a building where several workmen were engaged in 
sacking the corn dust as it came from the refining plant, 
ibout 100 ft. away. Two men were killed and seven 
others fatally injured. 

i / e caiinaaias 

A FREIGHT TRAIN WRECK occurred on the Dela- 
ware, Lackawanna & Western R. R. near Stroudsburg, 
Pa., on Aug. 5. The locomotive with 61 cars ran away 
on nine-mile grade, and on rounding a curve at the foot 
of the grade, the breaking of a flange on one of the loco- 
motive driving wheels caused a serious wreck. Four 
of the cars were loaded with linseed-oil cakes which, 
becoming ignited, caused an almost total loss of the 
train by fire. 


A HEAD-ON COLLISION between a passenger train 
and a light engine on the Northwestern Pacific near 
Ignacio, Cal., caused the deaths of 13 persons and seri- 
ously injured 12 others on Aug. 9. The accident oc 
curred at a curve when the passenger train was trav- 
eling at the rate of about 40 miles an hour. Nearly 
all the passengers killed and injured were in the smok- 
ing car which was telescoped by the 
front 


baggage car in 


> ----— 
THE PENNSYLVANIA R. R. 18-HOUR TRAIN from 
New York to Chicago was derailed at Canton, Ohio, at 
2 o'clock a. m., Aug. 7. The accident is said to have 
been caused by the dropping of the brake attachment ou 
the locomotive. The locomotive did not leave the rails, 
but the tender and train of six Pullman cars were de- 
railed and two of the Pullmans thrown crossways of 
the tracks. The Pullmans were of steel construction and 
beyond the breaking of glass were not seriously dam- 
aged. None of the passengers were seriously injured in 
spite of the severe shaking up they had received. 
nails esate enna 
AN ELEVATED RAILWAY ACCIDENT under peculiar 
circumstances occurred in Boston, Mass., at one o'clock 
in the morning of Aug. 4. The regular trains had ceased 
running for the night when an empty four-car train, 
near the Bartlett St. yards getting beyond the control 
of the motorman, ran at full speed along Washington 
St. towards Dudley St. At this point there is a sharp 
curve and the first two cars left the rails, one falling 
to the street was smashed to pieces and the other caught 
on the roof of the Eliot National Bank. The motorman 
was fatally injured and died in a few hours 
antispam aeaae 
A SLIDE IN A DEEP ROCK CUT wrecked a fast 
fruit train of 17 refrigerator cars on the Erie R. R. 
near Howells, Orange County, N. Y., on Aug. 5. The 
cut, locally known as Rock Cut, is about 50 ft. deep 
at the point where the wreck occurred. 





Heavy rains 
on the previous night had loosened the sides of the cut 
and a great mass of material fell on the track but a 
few minutes after the cut had been inspected by a track 
walker. Tre train, traveling at nearly 50 miles an 
hour, crashed into the debris, entirely wrecking the 
locomotive and ten cars. Three trainmen were killed. 
<iiaiiaillaiadinincibadiibnitaiia 

PANAMA CANAL EXCAVATION during July totaled 
2,406,288 cu, yds., for the second time this year drop- 
+} 


ping below 1e 100,000 cu. yd. daily average, with 


an average of cu. yds. for each of the 25 





working days. Tr rainfall for the month was 15.65 
ins. The amount of concrete laid during July was 


31,653 cu. yds., against 124,214 cu. yds. in June, and 
654,095 cu. yds. of fill were placed in dams, against 
664,155 cu. yds. in the previous month. 
‘pihaistliincceiiedlaatii 
THE LA SALLE ST. TUNNEL under the Chicago 
River at Chicago is making good progress, but the 








actual tunneling will be confined to a portion of the ap- 
proaches, the river section being formed by sinking 
a twin-tube caisson, on the same system as that em 
ployed for the Detroit River Tunnel. The steel caisson 
(now being built at a shipbuilding yard) will be 41 ft. 
wide, 28 ft. high and 278 ft. long. A channel will be 
dredged across the river bed, the upper part being taken 
out by a dipper dredge and the lower part by a clam- 
shell dredge. Near each end will be built a concrete seat 
for the caisson. The caisson will be towed to the site, 
and while moored near the bank will have the concrete 
filling placed between the inner and outer shells It 
will then be swung round across the river, and when in 
proper position valves will be opened to flood the caisson 
and sink it. When finally landed, quantities of sand 
will be dumped into the sides of the trench so as to 
form a solid filling under and around the caisson. The 
approaches will be double-track tunnels, the portions ad- 
jacent to the river being driven by headings, while the 
opposite ends will be built in open cut. These cuts are 
now nearly finished, the sides being lined with steel 
sheet piling (on the line of the street curbs) and braced 
by heavy timbering. The methods of construction were 
designed by Mr. Max Landguth, Superintendent for the 


contracting firm, the M. H. McGovern Co., of Chicago. 
- > _ 

LITIGATION AGAINST THE BRONX VALLEY sewer, 
now being built by the Bronx Valley Sewer Commission, 
to serve a number of vicinities north of New York 
City, was recommended by the Metropolitan Sewerage 
Commission of New York in a communication dated 
July 25, 1910, addressed to Hon. William J. Gaynor, 
Mayor of New York. The sewer, which has been under 
construction for some time, will begin at the north 
city line of White Plains and pass through Scarsdale, 
Tuckahoe, Bronxdale, and part of Yonkers and Mount 
Vernon. Its diameter will be ft. at the upper and 
8% ft. at the lower end, and its length 14 ft. Storm 
water will be excluded. It is designed to serve a total 








area of 35 sq. miles The present population is about 
30,000, and the ultimate population is estimated at 850,- 
000. The estimated volume of sewage discharge is 3,- 
000,000 gals. at the outset, increasing ultimately to 90,- 





LOS 
OOO OOO gals The estimated ‘ ) 1é yste up to the 
time of opening, neludir land and ir lentals, is $2 
250 00K) The outlet 
about 500 ft. north o 




















the beginni: oO nis | 
charge o ewage will 
unwarrantably to the present and prosp¢ ve ewagt 
burden placed upon the water irrounding New York 
City It urge that he d harge of crude sewag 
from the Bronx Valley at the point indicated would 
benefit one section of the metropolitan district at the 
expense of the others. It also urges that by meal 
of spe legislation the control of sewage discharge 
from Bronx Valley was taken away from the State 
Department of Health, which department ha ontrol ¢ 
this matter elsewhere in the ite For thes ind o 
reasons given in the repor the Commissio iT tha 
the City of New York to the U. S. Su, rt 
for perm on to intery l pending su 
by the United States against the City of New i 
the Bronx Vall Sewerag ( nission 
+ 

STATE AND MUNICIPAL BONDS were sold 
the month of July having a par value of 
This, according to the records of the ‘‘Financial ¢ 
icle,”’ is the largest output for municipal bonds in any 
corresponding month, except July poo The total for 
the seven months of th year onsiderably short 


of the previous record, being in round numbers $14, 
000,000 7 





ompared with 000,000 ist year With 
that exception, however, it is the largest total for any 
corresponding period The sales during July included 


$11,000,000 State of New York bonds, $5,000,000 City 
of Philadelphia, about $4,000,000 City 
$1,500,009 City of Los Angeles In 


3oston and 





municipali 





ies sold certificates of indebtedness during the month 
een sean 

COUNTY HEALTH LABORATORIES have now been 

established by Ontario, Steuben, Warren and Monroe 

counties, N. Y., and contracts for work to be carried 


on in laboratories of other counties have been made by 





Yates and Onondaga counties this is in accordance 


with Chap, 255, Laws of New York, 18. In the course 
of the paper on “‘The Function of County Laboratori 


in the Preservation of the Publ Health,”’ by Charle 


W. Hennington, M. D., Rochester, N. Y¥ published in 





the ‘‘Monthly Bulletin of the New York State Depart 
ment of Health,’’ for July, 1910, the nature of the work 
undertaken by the Monroe County 
chester, N. Y.) is thus st 


tion from the resolution of the County Board of Sup 


Laboratory (Ro 

1 by means of the quota- 

visors: 

The special and stated function of the laboratory is 

to be the p f e, among other things, of sputum 

examinations for tuberculos throat cultures for diph- 
hl ‘ 


ther blood-serum tests for typhoid fever, and other 

















microscop and chemical examinations, when these do 
not cor in conflict with the work of private individ- 
uals, but always ¥ n the interest of the community 
warrants the necessi'y of the same 

- 


THE SANITARY CONDITIONS OF THE OSWE 
gatchie River drainage area have been investigated by 
the New York State Department of Health, and ars 
reported on briefly in the bulletin of the Department 
for July, 1910 The river rises in St. Lawrence, Ham 
ilton and Herkimer Counties, N. Y., and flows northerly 
to Ogdensburg on the St. Lawrence, and has a sparsely 
populated drainage area of 1,609 sq. miles, including 
ion of 8,563 The 
1,000 inhab- 


h is 4,229 





ss, with a total popul 





with more than appr 
tants is Gouverneur, the popula 





Gouverneur is the only village 





which has a public sewerage system of any extent 


charging into the river. 


1 fever ‘‘is ontinu- 





in excess in neur,”’ and this con 


dition seems to be reflected by the 


al statistics of 





Ogdensburg, which show an average 





yphoid death rate 
years between 1887-1906 





per 100,000 for the 20 
Some trade wastes from paper and pulp mills reach the 


river The report states that a purification 








1 plan for 
Gouverneur and reasonable restrictic on the discharges 
of ewa nto the river rom other villages would 
easily maintain the good quality of the river r all 
future use 
= ‘ * salle 

THE METROPOLITAN SEWAGE FARM OF MEL 
bourne, Victoria ind vicinity, included 8,847 acre 0 
land in 109 The origir st of the land was 
$85 per acre, or a total of about $752,000. In addition 
ibout $1,420,000 have been spent on works for dis- 
ributing the sewag thu bringing the cost of 
the farm up to June 30, 1909, to a total of some $2, 
174,000 About 28,000,000 U. S. ga yf sewage per day 
ire applied to the farn The effluent from the 

farm is discharged into Port Phillip Bay ‘‘in a 

and transparent condition The farm i aid down 
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which sheep are de- 


ar 1908-9, 32,157 sheep 


were bought $82,855 Other expenses 
amounting $15,882 


brought the total expenses for 


the year $98,736 ‘ing the same year 22,047 
sheep were 


with 
amounted to $107,674. The 


p for the year, ac 


sold. The proceeds, together receipts 


for wool and skin profit on 
“Official Year 
Australia,”’ which 
amounted to 


the he ording to the 


Book of the Commonwealth of from 


the or information has been taken, 


dot not stat whether capital 
account, 
* i 
OF ROAD BUILDING, more 


Ww 3 r ntiy 


spectacular than 
reported from lowa It is 


tha ifter some months of preliminary arrange- 


ment 10,000 men began work upon what was virtually ua 
continuous line of road extendin for 300 miles across 
the state from 


Bluffs on the 


Davenport on 


Mississippi to Council 
Missouri. In an hour's time, reports state, 
men with the aid of 


drags and 


teams, grading machines, 
tools put this 
river to river. 
6 
ACCIDENTS ON STEAM RAILWAYS in the 


first three months of 


s, road hand 


of road in good condition from 


stretch 


United 
1910 resulted in the 
f 1,100 persons and injured 21,232. This was an 
of 466 killed and 6,110 injured as compared 
period in 1909. The figures given in- 
lude only employees on duty and passengers On the 
lectri rail s 19 were killed and 669 in- 
quarter of the present year. We 
Bulletin No. 35 of the U. S. Com- 

merce Commission as follows 


for the 


the same 


persons 
d durin; he first 
quote from Accident 


The total number of casualties in this 
swelled by two great disasters, an avalanche in the 
state of Washington and a derailment in Iowa, bota 
in the month of March, in these two disasters 141 per- 
sons were killed and 52 injured, in other respects. the 
present record shows no remarkable differences as com- 
pared with the corresponding quarter one year ago 
(Bulletin 31) bearing in mind the fact that Bulletin 31 
represents a time when there was still an abnormally 
low volume of traffic on many roads. 

Sesecmetie enue 

A PATENT FOR WATERPROOFING CONCRETE by 
a special application of the colloidal theory of the set- 
ting of cement has been granted Mr. Edward Thomas, of 
Haverford, Pa. Some time ago it was announced that 
the addition of a colloid, such as finely-divided clay, to 
a mixture of sand and cement, would give a dense mix- 
ture of the set mortar which would be much less per- 

than an ordinary mix. In Mr. Thomas’ patent 
the colloidal matter in the mixture is supplied by colloi- 


dal cement If 


quarter is 


meable 


cement is mixed with 


there 


times its 
precipitate, 
increased in bulk over the original ce- 
ment and which by itself will not set hard except under 
heavy pressure; this known as colloidal 

The Thomas method takes this large quantity 


many 


weight water occurs a gelatinous 


which is greatly 


precipitate is 
ement 
of water into which a small amount of cement has been 
agitated so that the precipitate 
uses it for the mixing water of the con- 
rete It is claimed that concrete so mad 
quite watertight It has found that 
oz., avoirdupois, of should be 

water in forming the colloidal 


stirred, and keeping it 


annot form, 

in mass is 
from 4 to 6 
used to each 
mixture, and 
then any ordinary proportioned mix of concrete may be 
made, with this water as the mixing agent. 

A somewhat similar process was patented in 1907 by 
Mr. Ludwig Hatschek, but the application there was to 
thin conerete plates, such as shingles, in which asbestos 
fiber is mixed to give a generally fibrous nature to the 
slab. The set is obtained under high pressure. 


been 
ement 


gallon of 


or 


Personals. 


Charles A. Hammond, M. Am. Soc. 
Engineer of the Mount 


C. E., formerly 

Vernon, N. Y., sewage 
11 works, has been made Manager of the same. 

Mr. J. O. Gordon, Superintendent of the 

Great Western Ry. at Des Moines, 


appo nted 


Chicago 
Iowa, has also been 
Superintendent of the 
& Bridge Co 


Mr. T. H. Hayden has been appointed Superintendent of 
the Kentucky & Indiana Bridge & Ry. Co., at 
Ky., under Mr. W. M. Mitchell, 


neer 


Frederick H 


General 


Leavenworth Terminal 


Louis- 
Manager and 


Lewis, M. Soc. C. E., 
Manager of the Standard 
Leeds, Ala., to some 


Lewis 


has re- 
Portland 
months in 
Vice-President and 


spend 
continues as 
Peck, Assoc. M. Am. Soc. C. E., 


it the Imperial 


Professor 
Uni- 


year’s 


Pei-Yang 
granted one 


has been 


which he intends to spend in thé 


McIntosh, lately 
1 Tooele plant of the International Smelt- 
‘o., has resigned to become Superintend- 
the Garfield plant of the Ameri- 
& Refining Co 


tion of 


Engineer-in-Charge of the 


lately the chief civil engineer for 


of the International Smelting & Re- 


has been transferred to the position of En- 
Boston & Montana Reduction Works of the 
Anaconda Copper Mining Co 


Mr. Onward Past-President, 
made a trustee of the 


Public Efficiency 


Bates, Am. Soc. C. E., 
Bureau of 
semi-public orga- 
nization appointed by the City Club of 


has been Chicago 
This bureau is a 
Chicago to take 
charge of a fund of about 


$100,000, which was pr 


vately raised for the purpose of investigating public 


fairs. 
Mr. R. N. 


Division 


Begien, Asso M. Am. Soc. C. E., formerly 
Engineer of the Ohio R. R. at 
Philadelphia, Pa., has been made Assistant to the Chief 
headquarters at Baltimore, Md. Mr 
Begien has been with the Baltimore & Ohio R. R. since 


Jaltimore & 


Engineer, with 


1903 when he began as an assistant engineer in the con- 
struction department 
Mr. J. M. 


Manager of the 


Gorman has been made Assistant 
Rapid Transit Co Mr. 


electrical engineer 


General 
Philadelphia 
Gorman is an who has previously 
been Superintendent and Chief Engineer of the Pittsburg 
& Duquesne 
of the 
cently associated with the 


Traction Co., Assistant General 


Railway Co and 


Manager 
Havana Electric more re- 
Mexican Northern Power Co. 


of Mexico. 
Maj. Charles 
Southern Pacific 


Hine, 


Rys., 


Special Agent of the Union and 


whose work on the unit system ol 
other Harriman 
News of March 3, 
President Taft to make a 

examination of methods and or 


organization for those and lines was 

1910, has 
preliminary 
various 
government, with a 
administration. 


described in Engineering 


been asked by 


nization in 
executive 


lepartments of the view 


to more efficient 
Mr. Frank T. 
cago, Ill., has 


Fowler, Superintendent of 
resigned. His 
last February by Mayor 


Chi- 
made 
notwithstanding the 

civil service laws which require the position to be filled 
i examination In the ex- 

John T. Fetherson, M 
York City, obtained the highest 
appointment because of litigation 
against the civil 


Streets, 
appointment was 
Busse, 


as the result of a il service 
which was held, Mr. 
Am. Soc. C, E., of New 
rank but waived 
brought 


superintendents 


amination 


servi commission ward 


Obituary. 

Daniel L. Hurlburt, an electrical engineer and in- 
ventor of New York City, died at his home on Aug. 2 
Mr. Hurlburt was born near Troy, N. Y., in 18382. 

James M. Hicks, a 
of Summit, N. 


a civil engineer and patent lawyer 
died on Aug. 3 from Bright's disease. 
h the Novelty Iron Works of New York dur- 
Civil War and superintended the construction 


‘‘Miantonomoh,’’ one of the earliest of 


He was wit 
ing the 
gunboat 
its kind. 

J. Edward Simmons, a 
former President of the 
Mohonk Lake, N. Y., on 
director of 


of the 


New York City banker and 
Panama R. R. Co., died at 
Aug. 5. Mr. Simmons was a 
corporations and was prominent in 
public life. He was the first President of the Board of 
Water Supply which is building the Catskill reservoirs 
for the City of New York. He was prominent in the de- 
velopment of the College of the City of New York and 


of several charitable institutions 


many 


Washington Jones, for 
prominent 


many years one of the most 
Philadelphia, Pa., died at his 
home in that city on July 390. Mr. Jones was born in 
Philadelphia on Feb. 22, 1822, and was a grandson of 
William J. Jones, an officer of the Continental Army. 
He had a common education He was Chief 
Draftsman of the Works, manufacturers of ma- 
rine Superintendent of the Port Richmond 
Iron Works; Assistant Superintendent of the Southwark 
Foundry, 1861-1866; General Superintendent and Con- 
structing Engineer for the Port Richmond Iron Works, 
1866-1891, and a director of the American Dredging 
Co. He was a member of the American Society of 
Civil American Society of Mechanical Engi- 
Institute of Mining Engineers, and at 
death was a Vice-President of the 
Institute of Philadelphia. 


engineers of 


schoo! 
Penn 
engines; 


Engineers, 
American 
the time of his 
ranklin 


neers, 


Oswald F. Jordan, inventor of the Jordan spreader car 
and other railway machinery and appliances, died Aug 
1 at the age of 57. He was born at Berwick-on-Tweed, 
England, but was brought to this country when a child. 
He entered railway service in 1864. 
of the Central Ry. 
Division 


He was Roadmaster 
from 1881 to 1892, when 
Superintendent, which latter 
1898 A few 
Jordan Co., of Chicago, 
inventions. The important of 
these was his air-operated spreader car, which was de- 
scribed in our issue of Sept. 17, 1908 This has been 
used very extensively on railway work and also on the 
Panama Canal. His bridge guard, consisting of three 
lines of rails laid between and parallel with the track 
rails, is used as standard by the Michigan Central Ry. 
and the Canadian Pacific Ry., and a spring-rail frog of 
his design has been used on the former road. 


Michigan 
he was appointed 
position he held until his resignation in 
years ago he organized the O. F. 


or handling his most 


Engineering Societies. 


COMING MEETINGS. 
TRAVELING ENGINEERS’ ASSOCIATION. 

Aug. 16-19. Annual convention at Niagara Falls, Can- 
ada, Secy., W. O. Thompson, New York Central 
Car Shop East Buffalo, N. Y. 

LEAGUE OF AMERICAN MUNICIPALITIES. 
Aug. 23-26 Annual convention at St. Paul, 
Secy., John MacVicar, Des Moines, Iowa. 

LAKE SUPERIOR MINING INSTITUTE. 

Aug. 24-26. Annual meeting at Ironwood, Mich., and 
Chicago, Ill. Secy., A. J. Yungbluth, Ishpeming, 
Mich. 

AMERICAN PUBLIC HEALTH ASSOCIATION, 

Sept. 5-9 Annual meeting at Milwaukee, Wis. 
W. C. Woodward, Washington, D. C. 

ASSOCIATION OF EDISON ILLUMINATING 
PANIES 
Sept. 6-8. Annual meeting at Thousand Islands, N. Y. 
st. Secy., Walter Neumuller, 55 Duane St., New 
York City. 
INTERNATIONAL ASSOCIATION OF 
ELECTRICIANS. 

Sept. 6-9. Annual convention at Rochester, N. Y 

Secy., Frank P. Foster, Corning, N. Y. 
MICHIGAN GAS ASSOCIATION, 

Sept. 8-12. Annual meeting on board steamer sailing 
from Detroit, Mich. Secy., Glenn R. Chamberlain, 
Grand Rapids Gas Light Co., Grand Rapids, Mich. 

MASTER CAR AND LOCOMOTIVE PAINTERS’ ASSO- 
CIATION. 
15-16. Ann 
Secy., A. P. Dane, 
ROADMASTERS AND 
SOCIATION, 

Sept. 15-16. Annual convention at 
Walter E. Emery, Chief 
Union Ry., Peoria, Iil. 

COLORADO ELECTRIC LIGHT, 
WAY ASSOCIATION 

Sept. 21-23. Annual convention at Colorado Springs. 

Secy., J. C. Lawler, P. O. Box 938, Colorado Springs. 
NEW ENGLAND WATER-WORKS ASSOCIATION. 

Sept. 21- Annual convention at Rochester, N. Y¥ 

Secy., Willard Kent, Narragansett Pier, R. I 
NATIONAL IRRIGATION CONGRESS. 

Sept. 26-30. Annual meeting at Pueblo, 

Arthur Hooker, Pueblo, Colo, 
AMERICAN STREET & INTERURBAN RAILWAY AS- 
SOCIATION. 

Oct. 10-14. Annual convention at Atlantic City, N. J 
Secy., H. C. Donecker, 29 West 39th St., New York 
City. 

AMERICAN 
MENTS. 

Oct. 11-14 Annual convention at Erie, Pa. Secy., A. 

P. Folwell, 239 West 39th St., New York City. 
RAILWAY SIGNAL ASSOCIATION. 

Oct. 11-15. Annual meeting at Richmond, Va. Secy., 
C. C. Rosenberg, Bethlehem, Pa. 

AMERICAN ELECTROCHEMICAL SOCIETY. 

Oct. 13-15. Annual meeting at Chicago, III. 
Jos. W. Richards, Lehigh Univers 
hem, Pa. 


Minn. 


COM- 


MUNICIPAL 


Sept 


1 convention at St. 
Reading, Mas 


MAINTENANCE-OF-WAY AS- 


Louis, Mo 


Chicago, Ill 
Engineer, Peoria & 


Secy., 


Pekin 


POWER AND RAIL- 


Colo 


SOCIETY OF MUNICIPAL IMPROVE 


Secy., 
y, South Bethle- 


AMERICAN SOCIETY FOR TESTING MATERIALS.- 
As reported in our issue of July 7, 
tee D-4 “On Standard 
ported at this year’s 


1910, p. 27, Commit- 

Tests for Road Materials’’ re- 
convention a_ specification to be 
sent to letter ballot, but on account of a misunderstand- 
ing among the members of the Committee as to the ex- 
act wording of a portion of the specification, this send 
ing to letter ballot was withheld 


unani 
mous written approval of the report by the Committee 
It has just been announced by the Secretary of the As- 


sociation that such unanimous approval can not be had 


awaiting the 


and, as a result, the Standard Specifications on Road Ma- 
terial will not be sent to letter 

LAKE SUPERIOR MINING INSTITUTE.—The 15th 
annual meeting will open at Ironwood, Mich., Aug. 24, 
and will include a trip to the steel works at Gary, Ind. 
At Ironwood, the day will be spent in visiting points of 


ballot this year 


interest on the Gogebic iron range, and a business ses- 
sion will be held in the evening. At 11 p. m 
will start for Chicago, 


a train 
where visits will be made to the 
Northwestern Ry. shops and the plants of 

Machinery Co. and Joseph T. Ryerson & 
Son. In the afternoon the party will attend a baseball 
game, after which it will be taken by 


where a business session will be 


Chicago & 
the Sullivan 


train to Gary, 
held after dinner. On 
plant of the Indiana Steel Co. will be 
with a return to Chicago in time for the annual 


Aug. 26, the 
Visited, 


dinner at the Auditorium Annex. 


NEW ENGLAND WATER WORKS ASSOCIATION.,- 
The annual convention will be held at Rochester, N. Y., 
Sept. 21-3, with headquarters at Hotel Seneca. On 
evening, Sept. 20, the local committee will 
hold a reception. On the following two days these pa- 
will be presented: ‘Steel Pipe Lines,’’ by 
Kuichling; “‘Ice Formation,’’ by Prof. H. Barnes; 
“Statistics of Income,” by F. C. Jordan: 
Water-Works and Methods of Account- 
ing Therefor,’’ by Leonard Metcalf, and ‘Investigations 
into the Transportation of Sand and Water in Pipe and 
Hose Lines,’’ by Morris Knowles and James M. Rice. 
These papers will be discussed “The Relation of Flies 
to the Transmission of Infectious Diseases,’’ by Dr. Her- 
bert D. Pease, and ‘“‘Corrosion of Metals,’’ by Robert S 
Weston. The local committee is 
various points of 
Willard Kent, 


Tuesday 


pers Emil 
Growth of 
“Depreciation of 


planning excursions to 
Friday, Sept. 23. Mr. 
Narragansett Pier, R. I., is Secretary. 


interest for 





